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ABSTRACT 

Returns-per-spawner r a t i o s  fo r  sockeye salmon (Oncorhynchus nerka) from the 
Susitna, Kenai, Kasilof, and Crescent Rivers were calculated w i t h  catch 
a l locat ions  and with escapement estimates. Fish Creek was included i n  the 
catch a l loca t ion ,  but returns-per-spawner r a t i o s  were not calculated f o r  i t  
because rehabil i t a t ion  work has a1 tered spawner-return re1 at ionships.  The 
catch was not al located t o  minor sockeye salmon systems because of insuf f ic ien t  
data. For 1978-1981 harvests, scale  pattern analysis  was used t o  a l l oca t e  
catches t o  r i ve r s  of or igin .  For 1972-1977 catches, a l locat ions  were made 
w i t h  e i t he r  estimated age compositions of catch and escapement (Method I )  o r  
w i t h  estimated average exploitat ion r a t e s  (Method XI). A1 though we suspect 
both Methods biased the returns-per-spawner r a t i o s ,  b u t  were s t i  11 used 
because we know of no a1 ternat ive  procedures f o r  the  1972-1977 period. Aver- 
age returns and returns-per-spawner r a t i o s  f o r  1972-1981 w i t h  Method I were 
416,040 and 4.5 f o r  the Susitna,  1,652,616 and 6.7 f o r  the  Kenai, 398,017 and 
6.2 f o r  the Kasilof, and 45,773 and 2.6 f o r  the  Crescent River. Average re turns  
and returns-per-spawner r a t i o s  f o r  1972-1981 w i t h  Method I 1  were 422 ,I 16 and 4.6 
fo r  the Susitna,  1,013,595 and 6.2 f o r  the  Kenai, 451,357 and 7.0 f o r  the  
Kasilof , and 41,926 and 2.6 f o r  t he  Crescent River. 



INTRODUCTION 

Sockeye salmon (Oncorhynchus nerka) are  a valuable resource to  Upper Cook In le t ,  
Alaska (Figure 1 )  which includes the marine waters and drainages north of Anchor 
Point. The average annual comnercial harvest of sockeye salmon from 1972 through 
1981 was 1.3 million f i sh ,  and the value t o  the fishermen of the 1981 sockeye 
salmon harvest was approximately $1 1.5 mil 1 ion. There a re  599 d r i f t  net permits 
and 747 se t  net permits f o r  the fishery. 

Migrations of the major sockeye salmon runs through Upper Cook In le t  overlap geo- 
graphically and through time. Consequently the commercial f ishery is a mixed- 
stock fishery, harvesting different  proportions of f i sh  from each r iver .  To 
effectively manage individual runs, a biologist  must know the run composition 
of the commercial catch. Once the catch is apportioned into component runs, i t  
can be added to estimates of escapements to  calculate returns by r iver  systems. 
Return information can then be used to  evaluate spawner-return relationships and 
ul timately analyzed w i t h  other production data to  establ ish optimum escapement 
goals. 

The Upper Cook In le t  management area i s  divided into two fishing d i s t r i c t s ,  the 
Northern and Central (Figure 1 ) .  The Northern Dis t r ic t  has two s e t  net f isher-  
ies:  the Northern Dis t r ic t  east-side and the Northern Dis t r ic t  west-side. The 
Central Dis t r ic t  has a d r i f t  net f ishery and five se t  net f i sher ies :  Central 
Distr ic t  west-side, Kalgin Island, Salamatof Beach, Kalifonsky Beach, and Cohoe/ 
Ninilchik Beach. The Kenai, Kasilof, and Susitna Rivers have produced most of 
the sockeye salmon i n  Upper Cook In le t ,  followed in magnitude by Crescent River 
and Fish Creek (out le t  stream of Big Lake). The Chakachatna River, Packers Creek, 
Big River, Cottonwood Creek, and Lake Creek (out let  stream of Nancy Lake) a1 so 
produce sockeye salmon. 

The purpose of t h i s  analysis was to:  (1) compile his tor ic  sockeye salmon catch, 
escapement, and age composition information; (2)  t o  apportion the catch into 
principal runs; (3 )  t o  estimate returns by r iver  and year; and (4) t o  calculate 
returns-per-spawner ra t ios  fo r  the major r iver  systems. Our analysis of Upper 
Cook In le t  sockeye salmon production was 1 imi ted t o  years between 1968 and 1981 
because escapement information prior to  tha t  time were not available. We allocated 
the catch only to  the f ive  principal runs (Susitna, Kenai, Kasilof, Crescent 
Rivers, and Fish Creek). Allocation of the catch t o  minor systems was not possible 
because of insuff ic ient  data. 

METHODS 

Catch Numbers 

Commercial catch figures for  1972-1979 were f inal  numbers taken from computer 
summaries compiled by the Alaska Department of F i s h  and Game (ADF&G) from f i sh  
t ickets .  Catch s t a t i s t i c s  f o r  1980 and 1981 were preliminary and were taken 
from ADF&G f ish t icke t  summaries dated 6 June 1982. Commercial catch figures 
were reported in total  numbers of sockeye salmon by fishery. 



Central District 

Figure 1. The Upper Cook I n l e t  a r e a  showing t h e  l o c a t i o n  of t h e  Northern and 
Cen t r a l  D i s t r i c t s  and the  major sockeye salmon spawning dra inages .  



Ruesch (1 981) documents the harvests made by subsistence and non-comnercial 
f isheries .  We only included catches for  1979-1981 i n  our analysis because 
earl i e r  harvests were relatively insignificant (<50 f i sh )  . 
Mil 1 s (1 979; 1981 ; 1982) reports sport catches from the Susi tna, Kenai , and 
Kasilof Rivers for  1977 through 1981. Nelson (1982) s u m r i z e s  Russian River 
sport catches and the 1974-1976 Kenai River mainstem harvests (personal comnu- 
nication). We divided sport harvests from the Kenai River mainstem into those 
occurring upriver of the sonar counters and those occurring downriver. To 
estimate catches f o r  these categories, we used the proportions reported i n  1981 
(Mil 1s 1982) of catch harvested above and below the Soldotna bridge for  propor- 
t ions above and below the sonar, respectively. The catches were partitioned so 
that f ish included in the sonar counts and la te r  harvested by the sport fishery 
could be subtracted to  estimate number of spawners. 

Escapement Numbers 

Tarbox (1 983) provides estimates of the numbers of sockeye salmon entering the 
Susitna River from 1975 through 1981 . Escapement figures fo r  1978 through 1981 
were f inal  apportioned sonar counts, while 1975-1 977 escapements were estimates 
from mark-recapture programs. Abundance data for  the Susi tna River before 1975 
were 1 imited and were primarily survey counts of spawning index areas. Index 
areas and survey methods were standardized i n  1972, and surveys have been con- 
ducted each year thereafter.  

We used a functional l inear  regression (Ricker 1973) of the mean numbers of f i s h  
per surveyed index stream i n  1975 through 1981 (independent variable) to  Susitna 
River escapements (dependent variable) during the same years to  predict the 1972- 
1974 Susi tna River sockey salmon escapements. The 1 inear equation i s  y = 21,285 
+ 120x { r  = 0.83; p<0.025 1 . Survey data were not available f o r  1968 through 1971 , 
therefore, we estimated those escapements from a functional l inear regression of 
the 1975 through 1980 Kena i and Kasil of Rivers escapements totaled (independent 
variable) to  Susitna River escapements (y  = 16,388 + .2521x; r = 0.79; p<0.10). 
We used a functional regression instead of the ordinary predictive regression 
because of the probabil i ty of measurement error  i n  the independent variabl es. 
The standard deviations for  the 1968 through 1974 Susitna River escapements were 
calculated t o  i l  lus t ra te  to the reader the precision of the estimates. 

Tarbox (1983) provides estimates of the escapements of the l a t e  r u n  of sockeye 
!salmon entering the Kenai River f o r  1968 through 1981 . Our analysis only reported 
on the more numerous la te  r u n  which was commrcially exploited and enters the 
r iver  from l a t e  June through August. For a l l  years except 1971, estimates were 
final apportioned sonar counts. The 1971 escapement was estimated from surveys 
of spawning index areas and partial  sonar counts. 

Kasilof River escapements for  1968 through 1981 were final apportioned sonar 
counts except for  the 1971 count which was estimated from partial  sonar counts 
and surveys of spawning index areas (Tarbox 1983). 

Tarbox ( 1  983) provides f inal  sonar counts of sockeye salmon escaping to  Crescent 
River during 1979 through 1981. We estimated escapements prior to  1979 by apply- 
i n g  the 1979 through 1981 average exploitation ra te  determined from scale pattern 



analysis t o  the numbers of Crescent River f i sh  harvested. Analyses of 1978 
through 1981 scale patterns indicated tha t  Crescent River runs conprised, on 
average, 63.7% of the harvest made by the Central Dis t r ic t  west-side s e t  nets. 
Furthermore, the west-side fishery harvested 92.1% of a l l  Crescent River f i s h  
caught, and s e t  nets on Kalgin Island harvested the remainder. We used these 
percentages to  estimate the numbers of Crescent River f i s h  harvested. Subse- 
quently we estimated escapements by applying the 1979 through 1981 average 
exploitation r a t e  (.374). Escapements to  Fish Creek were weir counts except 
the 1968 counts which was estimated from a counting screen (Chlupach 1982). 

Number of Spawners 

Numbers of spawners equaled escapement minus any f i sh  taken upstream of where 
the escapements were counted. Sport harvests on the Kasilof River occurred 
downstream of the enumeration s i t e ,  hence, we did not subtract i t  from the 
escapement to  estimate numbers of spawners. Sport fishing fo r  sockeye salmon 
on the Susi tna River occurred above and below the escapement counting s i t e ,  how- 
ever, catches were relat ively small (~5,500)  and were counted only in recent 
years, so we did not subtract them from the escapement figures. We did subtract 
sport harvests on the Russian River and on the Kenai River above the sonar from 
the escapement into the Kenai River to cal culate i t s  spawners. We assumed sport 
f i sh  harvests from Crescent River and Fish Creek were insignificant.  ADF&G Fish- 
e r ies  Rehabil i tation and Enhancement Division (FRED) have taken eggs from Kasil of 
River f i sh  for  a r t i f i c i a l  propagation since 1974 and have released some of the 
f r y  into other systems. We estimated the numbers of f i sh  taken fo r  eggs whose 
off spring were not returned to  the Kasilof River by applying the percentage of 
f r y  not returned to  the number of adults;  and subsequently we subtracted these 
f i sh  from escapements to  estimate numbers of spawners. We included a s  spawners 
those f i sh  taken for  eggs whose progeny were returned to  the Kasilof River and 
assumed survival ra tes  for  the i r  progeny equaled the natural populations. 

Age Composition 

Scales fo r  aging sockeye salmon were collected from the preferred area on the 
l e f t  side of the fish two rows above the la te ra l  l ine  in the diagonal scale row 
downward from the posterior edge of the dorsal f i n  (INPFC 1963). Scales were 
mounted on gum cards and impressions made in cellulose acetate  (Clutter and 
Wh i tesel 1 956). 

Escapement : 

The age compositions of escapements into the Susitna, Kenai, Kasilof, and Cres- 
cent Rivers were summarized from scale data cataloged i n  the ADF&G statewide 
scale archives located in Anchorage. In general , samples from the Susi tna, Kenai , 
and Kasilof Rivers were collected via f ishwheels adjacent to  the counting s i t e s .  
Scale samples from Crescent River came from f i s h  captured w i t h  f ishwheel s ,  beach 
seines, and trip seines. Age compositions of escapements into Fish Creek were 
estimated w i t h  samples from f i sh  captured in a weir l i ve  box (Chlupach 1982). 

For those years when scales were not sampled from one of the r ivers ,  the average 
age composition from available data f o r  tha t  r iver  was used. Age compositions 
for  1978 through 1981 were weighted by escapement numbers through time. Escape- 



rnent age compositions p r i o r  t o  1978 were n o t  weighted through time because d a i l y  
escapements were n o t  counted p r i o r  t o  1978. 

Scales were n o t  sampled from f i s h  taken from the Kasi lo f  River  fo r  eggs, hence, 
the age compositions o f  escapements were app l i ed  t o  those f i sh .  The age conposi- 
t i o n  of spawners equaled the numbers o f  f i s h  by age group o f  t he  escapement minus 
the spor t  harvest by age group. 

Catch: 

The age compositions o f  the  commercial catches were compiled from scale data 
cataloged i n  the ADF&G statewide scale archives. Age compositions were sumnarized 
fo r  i nd i v idua l  f i s h e r i e s  (Northern D i s t r i c t  east-side, Northern D i s t r i c t  west-side, 
Central D i s t r i c t  d r i f t ,  Central  D i s t r i c t  west-side, Kalg in Is land,  Salamatof Beach, 
Kal i fonsky Beach, Cohoe/Ninilchik Beach) whenever data were ava i lab le .  Scales 
were no t  sampled from ind i v idua l  beaches before 1977, consequently in format ion  
f o r  Salamatof, Kal i fonsky, and Cohoe/Ninilchi k Beaches were pooled t o  represent  
the Central D i s t r i c t  east-side, and the  Northern D i s t r i c t  east-side and t h e  
Northern D i s t r i c t  west-side were combined t o  represent the  Northern D i s t r i c t .  
Average age composition f o r  spec i f i c  F i she r ies  were app l ied  t o  those years i n  
which samples were n o t  taken f o r  a p a r t i c u l a r  f i she ry .  For those catches w i t h  
more than 250 scale samples per  s t a t i s t i c a l  week, the  age compositions were 
weighted through t ime by the catch. 

Because scales were no t  sampled from the spor t  catches, the  age compositions of 
the sockeye salmon escapement i n t o  the  Susitna, Kenai, Russian, and Kasi lo f  
Rivers were app l ied  t o  t h e i r  respect ive spo r t  harvests. 

Scales were not  taken from the  subsistence catches, consequently the  age composi- 
t i o n s  o f  comnercial catches from the  same area and t ime per iods were app l ied  t o  
the  subsistence harvests. 

Catch Apportionment 

Upper Cook I n l e t  comnercial, subsistence, and spor t  harvests o f  sockeye salmon 
from 1972-1981 were apport ioned t o  r i v e r  o f  o r i g i n  by age group. Catches were 
a l l oca ted  on ly  t o  the  Susitna, Kenai, Kas i l o f ,  and Crescent Rivers, and Fish 
Creek. I n s u f f i c i e n t  age and abundance data p r o h i b i t  a l l o c a t i o n  o f  t he  catch t o  
minor sockeye salmon systems. Consequently, est imates of t he  con t r i bu t i ons  from 
the f i v e  p r i n c i p a l  runs t o  the catch are  i n f l a t e d .  We d i d  n o t  know i f  t h i s  b i a s  
a f fec ted one estimated r e t u r n  more than another, bu t  most o f  the  est imated re tu rns  
by r i v e r  were h igh  because sockeye salmon runs ex i s ted  which were n o t  inc luded i n  
the ana lys is .  Commercial harvests o f  sockeye salmon were apport ioned by r i v e r  
system w i t h  scal e pa t te rn  analyses, age composition, and average expl o i  t a t i o n  
rates.  A l l oca t ions  t o  r i v e r  o f  o r i g i n  o f  t h e  subsistence harvest  were based on 
the r e s u l t s  from the commercial catch a l l o c a t i o n  f o r  the same area and t ime per- 
iod. Sport  harvests were a l l o c a t e d  t o  the  r i v e r  i n  which they were caught. F ish  
f rom o the r  r i v e r s  s t ray ing  i n t o  the  spo r t  harvest  area were assumed t o  be i n s i g -  
n i f  i can t .  



Catch Allocation Based on Scal e Pattern Analysis, 1978-1981 : 

Scale pattern recognition techniques were used t o  a l loca te  the  1978 through 1981 
comnercial harvests. Scale pat terns  of sockeye salmon sampled from the  escape- 
ments were compared w i t h  l inear  discriminant function analysis  (Fisher 1936; 
Dixon and Brown 1976) and c lass i f i ca t ion  model s representing the f i v e  primary 
runs were bu i l t .  Catch samples were c l a s s i f i ed  t o  r i ve r  of or igin  w i t h  the  
ident i f ica t ion model s .  Cross e t  a1 . (1 981 ; 1982; 1983) ; and Bethe, Krasnowski , 
and Marshall (1980) present deta i led summaries of the  methods and r e su l t s  of the 
1978-1 981 catch a l locat ions .  The 1979 through 1981 r u n  composition estimates in  
t h i s  report  a r e  from Cross e t  a1. (1981 ; 1982; 1983) and were applied t o  f ina l  
catch f igures .  

The 1978 catch a1 location was based primarily on r e su l t s  from Bethe, Krasnowski, 
and Marshal 1 (1980). Age 5,l r u n  composition estimates fo r  Boulder Point ,  North 
Salamatof, and South Salamatof were summed and averaged t o  calcula te  a Salamatof 
Beach age 5, run estimate; estimates of r u n  compositions f o r  North and South 
Kalifonsky Beaches and those f o r  Cohoe and Ninilchik Beaches were s imilar ly  com- 
bined. Subsequently, the age 5, r u n  composition estimates were expanded t o  the  
remaining age groups using methods documented by Cross e t  a1 . (1982). Bethe, 
Krasnowski, and Marshall (1980) did not include Fish Creek i n  t h e i r  analyses of 
scale pat terns .  We estimated the  contribution of F i s h  Creek t o  the 1978 catch 
w i t h  the age composition technique which is explained i n  de ta i l  i n  the following 
section.  The estimated contributions by Fish Creek were subtracted from catch 
t o t a l s  and the proportions by r u n  developed by Bethe, Krasnowski, and Marshall 
(1980) fo r  the  other  systems were applied to  the adjusted catches. 

Catch A1 1 oca t ion Based on Age Composition, 1972-1 977 (Method I )  : 

The age composition of the  catch and escapement were used t o  est imate the propor- 
t ions  by r u n  i n  the  catch. Catch by age group was apportioned t o  r i ve r s  o r  or igin  
using the following formula: 

,. 
'ij 

= Estimated catch o f  age i f i s h  from r ive r  j. 
h 

'i 
= Estimated catch of age i f i sh .  

Ei j 
= Estimated escapement of age i f ish t o  r i ve r  j. 

n = Number of r ive rs .  

Gil bert-Rich Formula: Total years of 1 i f e  a t  maturity (superscr ipt ) .  Year of 
1 i f e  a t  outmigration from freshwater (subscr ipt ) .  



Trends i n  the r u n  composition of specific f i sher ies  demonstrated from scale 
pattern analyses were taken into account when deciding which runs t o  include 
i n  each f i sher ies  a1 location. For example, the Susitna River, Kenai River, 
and F i s h  Creek were included i n  the a1 location of the Northern Dis t r ic t  catches. 
Susitna, Kenai , Kasil of Rivers, and Fish Creek were included in the a1 location 
of the Central Dis t r ic t  d r i f t  and east-side beach harvests. Crescent River was 
not included in the allocation of the d r i f t  harvests because they were not har- 
vested i n  sign i f  icant numbers by tha t  fishery according to  analyses of 1978-1 981 
scale patterns. All f ive  runs were included i n  the catch allocation of Kalgin 
Is1 and harvests. 

Harvests made by s e t  nets on the Central Dis t r ic t  west-side were allocated w i t h  
a different  method than that  out1 ined above. Analyses of 1978 throu h 1981 
sca1 e patterns demonstrated tha t  the majority of f i s h  (average 63.7% 3 harvested 
by Central Dis t r ic t  west-side se t  nets were of Crescent River origin and most 
of the remainder were of Susitna River origin. Because this trend appeared 
stab1 e and because applying escapement age ra t ios  would have greatly overesti - 
mated the contributions of Susitna River and underestimated the contribution of 
Crescent River, the average r u n  compositions (63.7% Crescent and 27.3% Susi tna) 
were used to  al locate  the catches. The contributions of Kenai and Kasilof Rivers 
were assumed to  be insignificant.  

The age composition method of catch a1 location assumes equal exploitation rates  
for  a1 1 runs involved. If exploitation ra tes  differed s l ight ly between runs, 
especially i f  the r u n  with the different  ra te  was large, the catch allocation 
would be biased. Past exploitation rates  of the major sockeye salmon runs i n  
Upper Cook Inlet  were probably not equal because of differences i n  migratory 
timing and fishing ef for t .  Consequently, there a re  probably inaccuracies i n  
the catch allocations developed from the age compositions. The ef fec ts  of the 
biases on the catch allocation were unknown because the exploitation ra tes  by 
r u n  for  1972 through 1977 were not known. 

Catch Allocation Based on Average Exploitation Rates, 1972-1977 (Method 11) : 

The probable biases i n  the catch a1 locations made w i t h  age compositions fo r  years 
1972 through 1977 prompted us to  use a different  method of catch al locat ion, ,a  
method based on the r a t io  of average exploitation rates.  The catch allocations 
made w i t h  scale pattern analysis and escapements by age f o r  years 1978 through 
1981 were used to estimate exploitation ra tes  by age by r iver  f o r  those years. 
Then catch allocations by age by r iver  for 1972 through 1977 were made w i t h  these 
average exploitation rates:  

where : 
h 

'i j 
= Estimated catch of age i f i sh  from r iver  j. 

,. 
Ei j 

= Estimated escapement of age i f i sh  to  r iver  j. 

- 
'ij 

= Average exploitation ra te  of age i f i sh  from r iver  j. 
(1 978-1 981 average expl oi tation rates)  



a 
i 

= Change in the magnitude of average exploitation rates  
within an age group from l a t e  t o  early years. 

A1 though the rnagni tude of exploitation ra tes  vary annual ly ,  average ra tes  can 
be used for  allocations for  past years i f  the r a t io  of the ra tes  of one-river 
to  another remains constant w i t h i n  the same age group ( i .e . ,  the r a t io  U i i / U i j  
i n  1 year i s  the same i n  a11 years fo r  a l l  values of j). When the assumption of 
constant ra t ios  holds: 

A 

where ci i s  estimated from catch sampl ing programs f o r  age composition. A 
FORTRAN program was used to  i te ra t ive ly  solve the equation above f o r  ai f o r  each 
year 1972 through 1977, and the solutions were used to  calculate eij. We did not 
know i f  ra t ios  among exploitation rates  were constant from year to  year before 
1978 or i f  they were the same a f t e r  1977 as  before. However, the r a t io s  for  years 
1978 through 1981 were not constant from year t o  year, which was not encouraging. 
Until some new information i s  available, Methods I and I1 were the best available 
for  catch allocations.  

Returns 

Return estimates for each age group and for  each r iver  were derived by adding 
the commercial catch, sport  catch, and subsistence catch to  the numbers of 
spawners. Two methods were used to  al locate  the 1972-1977 harvests, therefore, 
two se t s  of return estimates were developed, one from each method. Ratios of 
returns to  spawners were calculated for the Susitna, Kenai, Kasilof, and Cres- 
cent Rivers. Returns-per-spawner ra t ios  were not developed fo r  Fish Creek. 
Extensive rehabili tation work has been conducted on Fish Creek, t h u s ,  a l te r ing  
relationships between returns and spawners. 

RESULTS AND DISCUSSION 

Catch Numbers 

The average annual sockeye salmon commercial harvest from 1972 through 1981 was 
1,300,116 f i s h  (Table 1 ) .  The Central Dis t r ic t  d r i f t  net f ishery took on aver- 
age 55% of the catch from 1972-1981 (730,618 f i sh  annually). The Central Dis t r ic t  
east-side beaches collectively harvested on average 29% of the total  annual sock- 
eye salmon catch. From 1972 through 1981 , average annual harvests a t  Salamatof , 
Kalifonsky, and CohoeINinilchik Beaches were 122,418, 90,622, and 177,055 f i s h ,  
respectively. The Northern Dis t r ic t ,  the Central Dis t r ic t  west-side, and the 
Kalgin Island s e t  nets caught an average 8%, 4%, and 4%, respectively, of the 
annual catch from 1972-1 981 . 
Because the subsistence harvests of sockeye salmon from 1972 through 1978 a re  
insignificant ( less  than 50 f i sh  per year), they were not included in the analysis. 
The 1979 and 1980 subsistence sockeye salmon catches were 5,564 and 5,459, res- 



Table 1 .  Commercial catch of sockeye salmon by f ishery and year,  Upper Cook In l e t ,  1972-1981 l. 

Northern Northern Central Central -/ 
Distr ic t  Mstr i c t  Mstr i c t  District  Kalgi n Salanatof Ihl Ifonsky Nfnilchik 

Year East-side West-sf de Drift West-side Island Beach Beach Beach lbbl 

1972 n ,217 58,520 506,181 53,980 29,196 50,245 61,995 92,377 879,711 
1973 15,997 29,617 375,695 25,144 34,829 64,258 49,710 74,775 670,025 
1974 11,197 30,366 265,751 24,298 28,659 58,635 28,854 49,100 497,160 
1975 30,222 35,304 368,116 35,358 32,400 57,022 35,852 84,462 618,736 
1976 29,873 39,776 1,055,767 44,433 17,905 140,301 87,547 240,528 1,664,130 
1977 35,051 88,699 1,073,098 75,649 28,616 233,ZU 195,152 322,995 2f052,181 
1978 18,293 331331 1,803,479 63,512 42,255 269,934 174,65l 216,212 2,621,667 
1979 60,912 51 537 4!54,707 63,442 44,980 80,920 47,622 120,286 924,406 
1980 44,077 61,570 770,247 80,628 57,294 131,221 124,189 304,102 1,573,628 
1981 100,856 148,806 633,145 26,272 33,945 138,428 10 ,652  257,116 1,439,220 
Average 37,370 57,753 730,618 49,272 35,008 122,418 90,622 177,055 1,300,116 

I 
'a 
I 

Catch s t a t i s t i c s  were taken from the Alaska Department of Fish and Game f i s h  t i cke t  sumnaries. The IBM 
s t a t i s t i c a l  runs were considered f ina l  and were dated a s  follows: 1972 catches taken from 13 October 
1973 r u n ;  1973 catches taken from 9 September 1974 run  ; 1974 catches taken from 2 June 1976 run ;  1975 
catches from a 29 July 1976 run; 1976 catches from 20 May 1978 r u n ;  1977 catches from 25 February 1979 
r u n ;  1978 catches from 17 October 1980 r u n ;  1979 catches from 9 July 1981 run; and 1980 and 1981 catches 
were taken from IBM s t a t i s t i c a l  r u n  dated 6 June 1982. 



pectively,  mostly from the Northern D i s t r i c t  eas t -s ide  (Table 2 ) .  In 1981, a 
non-commercial g i l l  net  f i shery  directed a t  coho salmon (0. kisutch) incidentally 
harvested 193 sockeye salmon. 

Most spor t  f i shing fo r  sockeye salmon occurred on the  Kenai River and on i t s  
t r ibu ta ry ,  t he  Russian River (Table 3 ) .  Numbers reported f o r  Kenai River spor t  
harvests represent f i s h  caught from the  l a t e  r u n .  Russian River spor t  f i shery  
harvested on average 14,991 sockeye salmon annually from 1968 through 1981 
(range 600 in 1970 t o  33,490 i n  1980). From 1974-1981 average annual spor t  
harvests from the Kenai River mainstream be1 ow the Soldotna bridge were 5,221 
sockeye salmon and average annual harvests above the bridge were 14,141 fish. 
Estimates of average annual spor t  harvests from the Susitna River were avai lable  
only s ince  1977 and were 2,363 f i s h .  In 1981, a dip net  f i shery  caught 10,000 
f i s h ,  and the  hook and l i n e  f ishery took 743 sockeye salmon from the  Kasilof 
River. Estimates of the spor t  harvest from the  Kasilof River before 1981 were 
not avai 1 able. 

Escapement Numbers 

Average annual escapement in to  the Kenai River from 1968-1981 was 296,143 f i s h  
(range 53,000 i n  1969 t o  708,000 i n  1977), and average escapement in to  the  Kasi- 
lo f  River i s  110,000 f i s h  (range 38,000 i n  1970 t o  257,000 in  1981) annually 
(Table 4 ) .  The numbers of sockeye salmon taken f o r  eggs annually from the  
Kasilof River ranged from 205 i n  1974 t o  10,006 i n  1981 (Appendix Table I ) ,  and 
progeny from approximately 64% of the f i s h  taken were returned t o  the system. 

Escapements in to  the  Susitna River have been enumerated since 1975 and averaged 
177,000 f i s h  annually w i t h  a range of 94,000 i n  1978 t o  340,000 i n  1981 (Table 4 ) .  
We predicted escapements in to  the Susitna River p r io r  t o  1975 w i t h  regression 
analysis  (Appendix Table Z ) ,  but the standard deviations of the  predicted escape- 
ments were extremely la rge ,  par t ly  because there  were only seven data pa i r s  i n  
the regression. 

Crescent River sockeye salmon escapements have been monitored s ince  1979 and 
averaged 73,000 f i s h  annually and ranged from 41,000 i n  1981 t o  91,000 i n  1980 
(Table 4 ) .  Escapements in to  the  Crescent River p r io r  t o  1979 were estimated 
w i t h  recent exploi ta t ion ra tes .  Estimates of escapements from 1968 through 1978 
ranged from a 1 ow of 28,000 f i s h  t o  a high of 87,000 f i s h .  Sockeye salmon escape- 
ments in to  F i s h  Creek averaged 24,956 from 1968 through 1981, and ranged from 
2,705 i n  1973 t o  68,739 i n  1979. 

Escapement estimates fo r  the sockeye salmon escapement in to  the  minor systems of 
Cook I n l e t  a r e  given i n  Appendix Table 3. 

Number of Spawners 

Sport f i she r i e s  on the Susitna,  Kasilof, and Crescent Rivers a r e  small and most 
f i s h  escaping the commercial f i s h e r i e s  were considered spawners. However, Kenai 
River spor t  f i s h e r i e s ,  a s  previously described, took substantial  numbers of sock- 
eye salmon and, therefore,  reduced the  spawning populations. The spor t  f i shery 
on the Kenai River harvested on average 29,000 sockeye salmon annually. 



Table 2. Subsistence and non-comnercial gill net catch of sockeye salmon by 
area, Upper Cook Inlet, 1979-1 981 l. 

Area 1979 1980 1981 

Northern District 
West-side (Tyot#!k) 

Northern District 
East-side 

Central District 
East-side 

Salamatof Beach 

Kalifasky Beach 

Cohoe/Ninilchi k 
Beach 

Catch figures for 1979-1980 taken from 1981 Upper Cook Inlet Report to the 
Board. A1 aska Department of Fish and Game. Commercial Fisheries Division. 
Catch figures for 1981 taken from 1981 Upper Cook Inlet Non-Commercial Set 
Gill Net Fishery. Ken Tarbox. Alaska Department of Fish and Game. Divi- 
sion of Commercial Fisheries. 



Table 3. Sport catch of sockeye salmon by system and year, Upper Cook In le t ,  
1 968-1 981 l. 

Susitna &mi kinstreaa I[eMi h ins trem Rumfan lhsild 
Year River Belw SaldotrYI Bridge Above Saldotrra Bridge River River 

Sport harvest f igures from 1977-1981 f o r  the Susitna River, Kenai Mainstream, 
and Kasilof River were taken from the Statewide Harvest Study, Volume 20 and 
Volume 22, Michael Mil l s ,  Alaska Department of Fish and Game. Russian River 
sport harvest figures were taken from 1981 Russian River sockeye salmon study, 
Dave Nelson, Alaska Department of Fish and Game, Sport F i s h  Division. Kenai 
River Mainstream 1974-1 976 sport  harvest figures were taken from personal 
communication w i t h  Dave Nelson, Alaska Department of Fish and Game. 

The Kenai River Mainstream sport harvest was divided into two categories: 
that  occurring above and below the Soldotna bridge. This division was 
reported in 1981 by Mike Mil 1s. The 1981 percentages above and below the 
bridge were assumed t o  be typical and were applied to  the 1974-1980 total  
Kena i River Mainstream sport harvests. 



Table 4. Escapement of sockeye salmon t o  Upper Cook 
Inlet  by river system and  year,  1968-1981 l. 

- - - - - - - - - 

year mi- 2 &mi 3 Kasilaf Creecerh 5 Fish Ii 

187;000 
257,000 
l l o  ,000 

1 Eka- figures for Susitna Rivg 1975 through 1981, Creacent River 1979 
through 1981, and Keneri and Kasilaf Riwrs 1968 through 1981 taken £ran lhrbox 
e t  al. Codr Inlet sockeye saZmon studies. Alaeka Depr tment  of Meh and Game 
Technical Report for period July 1, 1977 t o  June 30, 1982. Roject No. 
AEC-62.2. hadrtmomi Fish Conservation ATr. N a t i a m l  Marine Fisheries. 
&timates rmded  t o  the nearest one t h d  fish. 

2 m i t n a  River esarpuents for 1972 through 1974 were estimated fran a geanetric 
mean functional regression of the meran nuPber of f ish per surveyed in&x 
stream to  measured escapements into the Susitna River (y = 21,285.3 + 120.1 x; 
R a -8298, SiQljficant a t  .025 level) . Slanrqr data for index streams not 
available prior to  1972. Escapaent estimates for 1968-1971 were calculated 
fran a geawtric mean functional regreaim of the 1975-1980 Kenai and Rasilaf 
Rivers total escapement t o  measured Suaitna escapcmt (y = 16.388 + ,2521~; 
R = .779, siFplificant a t  the . lo  level). Escapsmt estimates for 1975 through 
1977 derived f ran tag/recapure plus fishwheel cat& ratios. -pent estimates 
for 1978 through 1581 represent f inal  apportianed sonar cornts. 

Kemi River escapmmt estimates for 1968-1970 and 197s1981 represent f irnl 
w r t i c n e d  sonar mmts of the la te  KeMi River sockeye rm. E s c a e  
estimate for 1971 developed f ran estimates f ram spmuning inckx areas and 
p r t i a l  sonar W s .  

Kasilaf River escapement estimates for 1968-1970 and 197%1981 repcesent f i m l  
a p r t i d  sonar c o w s .  Esgpement estimates for 1971 developed fran -bates 
fran spmuning index areas and wtial s m r  comts. Sonar estimates for 1979-1981 
escaperit include cwnts fran designated early period (prior to  2l June). 

Crescent River esca~ement figures for 1968-1978 were estimated by calculating the 
the total nuabers of Crescent River f ish harvested based on 1978-1981 scale 
p t t e r n  trends, and then amying  the average exploitaticm rate to  estimate tc4al 
return. 

Scale p t t e r n  analysis (1978-1981) showed that  Crescent River stodcs caaprised 
on the average 63.7% of the Central District West-side mckeye harvest. Alm 
f ran scale p t t e r n  armlyais it was a h m  that  of all the Crescent river f ish 
harvested ccmnercially, 92.1% were taken by the Central District West-side 
set net  fishery. Finally, the average exploitatian rate of Crescent River 
stocks equals .374. 

Crescent River escaapement figures for 1979-1981 represent final &Mr cants. 

Fish Creek escapement figures for 1968-1979 taken fran Clilupach, R 1979. 
Ehmmraticn of 1979 a t  s a h m  immiaratiar. into Bia Lake watershed. 
Alaska Dewtment of Fish and Gme, s h i m  of ~ishe;ies Rehabilitaticn 
and Enhan-. Escapement figures for 1980-1931 fram Robert CNupach, 
personal ccmnunicaticn; The es&~ement figures for 1968 represent tc te ls  
estimated f ram a counting screen. E s C g m  figures for the remaining 
years represent weir cornts. 

7 Average for Kenai, Rasilof River and Fish Creek includes years 1968-1981. 
Average for Susitna Ever and Crescent River include m r s  when the 
esaprent was actually enumerated, 1975-1981 and 1979-1981, respxtively. 



Catch Age Composition 

Age 5, f i s h  dominated the catch from 1968 through 1981 w i t h  age 4, f i s h  the  
second most numerous fo l lowed by age 5, and age 6, f i s h .  From 1972 through 
1981, age 5, f i s h  ranged from 45.6% t o  81.5% of the  annual sockeye salmon 
commercial harvest w i t h  an ove ra l l  average o f  59.8% (Table 5). Age 4, f i s h  
made up on average 19.4% o f  the  annual harvest  and t h e i r  con t r i bu t i ons  ranged 
from 5.3% t o  36.6%. Age 5, and age 6, f i s h  were on average 10.6% and 9.3% o f  
the  annual harvest,  respect ive ly .  

Overal l ,  t h e  Central  D i s t r i c t  d r i f t  harvested more age 5, f i s h  (62.9%) annual ly  
and fewer age 4 f i s h  (16.4%) than the combined f i s h e r i e s .  The age composition 
by f i s h e r y  o f  t k e  commercial harvest a re  given i n  Appendix Tables 4 through 13 
and f o r  t h e  subsistence and non-commerical g i l l  ne t  sockeye salmon harvest  i n  
Appendix Table 14. J u s t  t he  opposite t rend  occurred i n  the  Northern D i s t r i c t  
where harvests annual ly  averaged 30.4% age 4, f i s h  and 54.2% age 5, f i sh .  The 
Central  D i s t r i c t  east-s ide beaches annual ly  averaged 27.5% age 4 f i s h  and 55.6% 
age 5, f i s h ,  respect ive ly .  The average annual percentages o f  a& 4, f i s h  
decreased wh i le  the  age 5, percentages increased i n  se t  n e t  catches south t o  
no r th  along the  Central  D i s t r i c t  east-s ide beaches. Average annual percentages 
o f  age 4, and age 5, f i s h  harvested by beach were: Cohoe/Nini lchik (4,, 27.5% 
and 5,, 55.6%), Ka l i fonsky  (4,, 25.8% and 5,, 57.1%), and Salamatof Beach (4,, 
17.9% and 5,s 65.0%). 

Escapement Age Composition 

Age 5, f i s h  dominated the  escapement as they dominated the  catch. Age 5, f i s h  
were on average 48.3% o f  the t o t a l  annual escapement from 1968 through 1981. 
They ranged f rom 28.4% i n  1976 t o  71 .l% i n  1978 (Table 6). The second most 
numerous f i s h  i n  the escapement were age 4 f i s h  which were on average 26.3% of 
the  annual escapement w i t h  a range of 13.22 t o  42.5%. Other important  age groups 
i n  the escapement included: age 5, which averaged 12.1% of the  annual escapement 
and ranged from 5.0% t o  22.5%, and age 6, f i s h  which averaged 9.2% and ranged 
from 2.9% t o  18.3%. The age composition by r i v e r  system f rom 1968-1971 are shown 
i n  Appendix Tables 15 through 18; by escapement and spor t  harvest  f o r  1972 and 
1973 i n  Appendix Tables 19 and 20; and by escapement, spo r t  harvest,  egg take, 
and spawners f rom 1974-1981 i n  Appendix Tables 21-28. 

Although the  age compositions o f  t h e  escapements va r ied  from year t o  year, there  
were some general t rends among systems. Age 4, f i s h  were more numerous i n  the  
escapements i n t o  the  Susitna River,  K a s i l o f  River,  and Fish Creek than i n  the  
escapements i n t o  the  Kenai and Crescent Rivers where age 5, f i s h  dominated. 
During some years age 5, f i s h  were important  i n  the Kenai and K a s i l o f  Rivers, 
whereas, age 3, f i s h  were numerous i n  F i sh  Creek. The average annual percent- 
ages t h a t  each age group comprised from the escapements from 1968-1981 were 
ca lcu la ted f o r  each r i v e r .  Escapements i n t o  t h e  Susitna River  averaged 37.5% 
age 4, f i s h ,  48.5% age 5, f i sh ,  4.2% age 5 f i s h ,  and 5.4% age 6, f i s h  (Table 6). 
Escapements i n t o  the Kenai R ive r  averaged 76.1% age 4, f i sh ,  48.1% age 5, f i sh ,  
18.5% age 5, f i s h ,  and 12.3% age 6, f i s h .  Escapements i n t o  the  Kasi lo f  R iver  
averaged 33.8% age 4, f i sh ,  40.0% age 5, f i s h ,  16.7% age 5, f i s h ,  and 8.7% age 6, 
f i s h .  For years w i t h  data (1974, 1975, 1978-1981) escapements i n t o  Crescent 
River  average 16.9% age 4, f i s h ,  66.6% age 5, f i s h ,  3.5% age 5,, and 11.6% age 6, 



Table 5. Summary of the  age composit ion o f  t h e  Upper Cook I n l e t  commercial 
sockeye sal mon harvest,  1972-1 981 l. 

4 5 5 6 
2 2 3 3 other Total Year 

1972 LLmbers 
Percent 

1974 Wnbers 
Percent 

1975 LLmbers 
Percent 

1976 Nmbers 
Percent 

197 ~ m b e r s  207,082 1,403,335 197,428 227,630 17,006 2,052,481 
Percent 10.1 68.4 9.6 ll.l 0.8 100 .O 

1978 W h e r s  255,970 2,135,537 108,103 121,117 940 2,621,667 
Percent 9.8 81.5 4.1 4.6 <0.1 100.0 

1979 Nmbers 338,204 424,360 107,376 40,263 14,203 924,406 
Percent 36.6 45.9 11.6 4.4 1.5 100.0 

1981 Nmbers 240,189 1 ,0321703 95,270 69,863 1,195 1,439,220 
Percent 16.7 71.8 6.6 4.8 0.1 100.0 

Average Nmber s 252,223 777,469 137,812 120,911 11,701 1,300,116 
Percent 19.4 59.8 10.6 9.3 0.9 100.0 

Gi lbe r t -R ich  Formula: To ta l  years o f  1  i f e  a t  m a t u r i t y  ( supe rsc r i p t ) .  Year 
o f  1  i f e  a t  ou tmigra t ion  f rom freshwater ( subsc r ip t ) .  

* Average catch by age group was n o t  weighted through time. It was ca l cu la ted  
by app ly ing  the average annual percentage by age group t o  the average catch 
o f  a1 1  ages. 



Table 6. Summary of age composition of Upper Cook I n l e t  sockeye salmon escapement by system, 1968-1981. 

Other Total 

Year System % Nunbers % Mmhrs % Nm$ers % Numbers % Nmbrs % NIPbers 
- - ---- - - - - - - - - -- - - - -- - --- - - - 

1968 Susitna 37.5 22,879 48.5 29,590 4.2 2,562 5.4 3,295 4.4 2,684 100.0 61,010 
K e ~ i  24.8 2l,824 37.8 33,264 10.8 9,504 25.1 22,088 1.5 1,320 100.0 88,000 
Kasilof 46.8 41,652 35.1 31,239 5.2 4,628 12.9 11,481 0 0 100.0 89,000 
Crescent 16.9 9,295 66.6 36,630 3.5 1,925 11.6 6,380 1.4 TI0 100.0 55,000 
Fish 55.4 10,867 17 .O 3,335 4.8 941 0.3 59 22.5 4,414 100.0 19,616 
Total 34.1 106,517 42.9 134,058 6.3 19,560 13.8 43,303 2.9 9,188 100.0 312,626 

1969 Susitna 37.5 15,505 48.5 20,053 4.2 1,736 5.4 2,233 4.4 1,819 100.0 41,346 
8 -6 4,558 36.1 19,133 36.3 19,239 13.1 6,943 5.9 3,127 100.0 53,000 

Kasilof 14.0 6,440 39.0 17,940 30.5 14,030 15.6 7,176 0.9 414 100.0 46,000 
Crescent 16.9 8,619 66.6 33,966 3.5 1,785 11.6 5,916 1.4 714 100.0 51,000 
Fish 33.3 4,148 5.2 648 1 .O 124 0 0 60.5 7,536 100.0 12,456 
Total 19.3 39,270 45.0 91,740 18.1 36,914 10.9 22,268 6.7 U,610 100.0 203,802 

I - 1970 SuaitM 36.1 16,018 31.6 14,021 9.7 4,304 15.8 7,011 6.8 3,017 100.0 44,371 
m 
I Kerni  10.2 7,446 17.3 12,629 25.0 18,250 15.1 11,023 32.4 23,652 100.0 73,000 

Kasilof 32.0 12,160 37.1 14,096 16.5 6,270 11.1 4,218 3.3 1,254 100.0 38,000 
Crescent 16.9 6,422 66.6 25,308 3.5 1,330 11.6 4,408 1.4 532 100.0 38,000 
Fish 77.4 19,350 5.4 1,350 1.5 37 5 0 0 15.7 3,925 100.0 25,000 
Total 28.1 61,396 30.9 67,406 14.0 30,529 12.2 26,660 14.8 32,380 100.0 228,371 

1971 Susitna 23.1 26,497 59.9 68,710 6.8 7,800 10.0 11,471 0.2 229 100.0 114,707 
K e ~ i  8.3 24,900 38.7 116,100 37.5 112,500 11.3 33,900 4.2 12,600 100.0 300,000 
Kasilof 6.5 5,850 69.3 62,370 8.5 7,650 15.7 14,130 0 0 100.0 90,000 
Crescent 16.9 7,436 66.6 29,304 3.5 1,540 11.6 5,104 1.4 616 100.0 44,000 
Fish 82.1 26,190 6.2 1,978 2.8 893 0 0 8.9 2,839 100.0 31,900 
Total 15.6 90,873 48.0 278,462 22.5 130,383 11.1 64,605 2.8 16,284 100.0 580,607 

1972 Susitna 8 .O 7,354 70.0 64,349 3 .O 2,758 18.0 16,547 1.0 919 100.0 91,927 
Kenai 21.3 67,734 33.4 106,2l2 23.2 73,776 2Q.3 64,554 1.8 5,724 100.0 318,000 
Kasilof 42.1 47,573 35.5 40,115 3.4 3,842 17.5 19,775 1.5 1,695 100.0 113,000 
Crescent 16.9 10,478 66.6 41,292 3.5 2,170 11.6 7,192 1.4 868 100.0 62,000 
Fish 32.9 2,296 63.8 4,454 1.1 77 1.1 77 1.1 77 100.0 6,981 
Total 22.9 135,435 43.3 256,422 13.9 82,623 18.3 108,145 1.6 9,283 100.0 591,908 

-Continued- 



Table 6. Summary of age composit ion of Upper Cook I n l e t  sockeye salmon escapement by system, 1968-1981 
(cont inued)  . 

Other 

Year System % Numbers % Elunbers % Nunbers % NLaabers % m b e r s  % N~nbers 

1973 Susitna 37.5 43,535 48.5 56,305 4.2 4,876 5.4 6,269 4.4 5,108 100.0 116,093 
Kenai 4.9 17,983 68.4 251,028 8.1 29,727 16.1 59,087 2.5 9,175 100.0 367,000 
Kasilof 19.5 7,800 57.0 22,800 19.0 7,600 4.5 1,800 0 0 100.0 40,000 
Crescent 16.9 4,901 66.6 19,314 3.5 1,015 11.6 3,364 1.4 406 100.0 29,000 
Fish 29.0 784 8.1 21 9 31.6 855 0.4 11 30.9 836 100.0 2,705 
Total 13.5 75,003 63.0 349,666 8.0 44,073 12.7 70,531 2 8  15,525 100.0 554,798 

1974 Susitna 53.8 38,655 40.2 28,883 3.4 2,443 2.0 1,437 0.6 431 100.0 71,849 
Kemi 18.0 28,980 46.4 74,704 18.0 28,980 12.5 20,125 5.1 8,211 100.0 161,000 
Kasilof 34.6 24,220 59.1 41,370 4.3 3,010 1.6 1,120 0.4 280 100.0 70,000 
Crescent 39.7 11,116 53.0 14,840 4.4 1,232 2.9 812 0 0 100.0 28,000 
Fish 13.6 2,207 0.4 65 1.6 259 0.1 16 84.3 l3,678 100.0 16,225 
Total 30.3 105,178 46.1 159,862 10.3 35,924 6.8 23,510 6.5 22,600 100.0 347,074 

I 
4 

w 1975 Susitna 56.5 61,020 37.6 40,608 2.7 2,916 0.6 648 2.6 2808 100.0 108,000 
I Remi 10.4 14,768 35.6 50,552 30.7 43,594 13.5 19,170 9.8 13,916 100.0 142,000 

Rasilof 29.4 14,112 6.9 3 ,312 57.6 27,648 4.4 2,112 1.7 816 100.0 48,000 
Crescent 14.5 5,945 74.6 30,586 3.2 1,312 3.0 1,230 4.7 1,927 100.0 41,000 
Fish 87.5 26,147 1.0 299 5.2 1,554 0 0 6.3 1,882 100.0 29,882 
Total 33.0 121,992 34.0 125,357 20.9 77,024 6.3 23,160 5.8 21,349 100.0 368,882 

1976 Susitna 44.8 49,728 45.7 50,727 1.9 2,109 0.3 333 7.3 8,103 100.0 111,000 
Kenai 46.0 174,800 20.0 76,000 22.0 83,600 8.0 30,400 4.0 15,200 100.0 380,000 
Kasilof 35.8 49,762 24.2 33,638 28.0 38,920 11.6 16,124 0.4 556 100.0 139,000 
Cresoent 16.9 8,619 66.6 33,966 3.5 1,785 11.6 5,916 1.4 714 100.0 51,000 
Fish 70.6 9,907 20.8 2,919 5.7 800 0.2 28 2.7 378 100.0 14,032 
Total 42.1 292,816 28.4 197,250 18.3 127,214 7.6 52,801 3.6 24,951 100.0 695,032 

1977 Susitna 21.7 51,646 72.8 173,264 3.5 8,330 0.5 1,190 1.5 3,570 100.0 238,000 
K e ~ i  6.0 42,480 76.0 538,080 7.0 49,560 10.0 70,800 1 .O 7,080 100.0 708,000 
Kasilof 30.0 46,500 29.9 46,345 27.6 421780 11.4 17,670 1.1 1,705 100.0 155,000 
Crescent 16.9 14,703 66.6 57,942 3.5 3,045 11.6 10,092 1.4 1,218 100.0 87,000 
Fish 34.4 1,783 51.2 2,654 2.6 13 5 0 0 11.8 611 100.0 5,183 
Total 13.2 157,112 68.6 818,285 8.7 103,850 8.3 99,752 1.2 14,184 100.0 1,193,183 

-Continued- 



Table 6. Summary of age composi t ion of Upper Cook I n l e t  sockeye salmon escapement by system, 1968-1981 
(con t inued) .  

4 5 5 6 Other Total 
2 2 3 3 

Year System % PLmbers % PLmters % Nlmbers % Mmbers % bbnbers % mtlbers 

1978 Susitna 48.2 45,308 36.0 33,841 2.5 2,350 1.5 1,409 11.8 11,092 100.0 94,000 
Kenai 2.5 9,975 86.7 345,933 4.9 19,551 5.4 W,5% 0.5 1,995 100.0 399,000 
Kasilof 41.3 47,908 40.1 46,516 10.4 12,064 8.2 9,512 0 0 100.0 116,000 
Cresclent 4.6 3,404 83.3 61,642 0 0 12.1 8,954 0 0 100.0 74,000 
Fish 40 .O 1,422 5.0 178 1 .O 35 1 .O 36 53 .O 1,884 100.0 3,555 
Total 15.7 108,017 71.1 488,110 5.0 34,000 6.0 41,457 2.2 14,971 100.0 686,555 

1979 Susitna 61.0 95,770 20.6 32,342 5.3 8,322 1 .O 1,570 12.1 18,997 100.0 157,000 
KeMi 20.2 57,570 61.1 174,135 11.8 33,630 6.2 17,670 0.7 1,995 100.0 285,000 
Kasilof 52.2 79,344 37.2 56,544 8.4 12,768 1.7 2,584 0.5 , 760 100.0 152,000 
Crescent 27.8 24,186 70.1 60,987 0.7 609 0.1 87 1.3 1,131 100.0 87,000 
Fish 90.0 61,665 2.0 1,375 1 .O 687 0 0 7 .O 4,812 100.0 68,739 
Total 42.5 318,735 43.4 325,383 7.5 56,015 2.9 21,9ll 3.7 27,695 100.0 749,739 

1 
1960 SU8itna 50.0 95,500 36.2 69,142 4.7 8,977 5.2 9,932 3.9 7,449 100.0 191,000 

-J KeMi 27.7 128,528 45.1 209,264 16.2 75,168 10.1 46,864 0.9 4,176 100.0 464,000 

5* Rasilof 58.7 109,769 27.0 51,986 8.0 14,960 4.5 8,415 1.0 1,870 100.0 187,000 
Cresoent 6.5 5,906 86.9 78,960 2.9 2,635 1.6 1,454 2.1 1,908 100.0 90,863 
Fish 68.9 43,151 15.4 9,645 6 .O 3,757 0.6 376 9.1 5,699 100.0 62,628 
Totdl 38.5 382,054 42.1 418,997 10.6 105,497 6.7 611041 2.1 22,102 100.0 995,491 

1981 SusitM 

Kasi lof 
Crescent 
Fish 
Total 

Average1 Susitna 
K e ~ i  
Kasilof 
Crescent 
Fish 

1 Average esca~ements were calculated £ran years when the escapements were actually enunerated. 

For the K e ~ i  River, Xasilof River and Fish Creek average escapement nunbers include years 1968 though 1981. For the Susitna River the 
average escapement includes years 1975 through 1981, and for  Crescent River average escapement was calculated fran 1979 through 1981. 

Average age group percentages were calculated £ran years when scale data were actually available. Eercentages were simply meraged 
and not weighted through time by nunbers. 



f i sh .  Escapements in to  Fish Creek averaged 55.4% age 4,, 17.0% age 5,, 4.8% 
age 5,, 0.3% age 6,, and 22.5% age "other" which a r e  mostly age 3,. 

There were consistently higher percentages of age 4, f i s h  (younger f i s h )  i n  the 
escapement than in the catch;  and conversely, higher percentages of age 5, f i s h  
were found i n  the  catch than in the escapement (Tables 5-6). Factors which may 
have contributed t o  differences between the age compositions of the  catch and 
escapement i ncl ude : 

1)  Scale samples were not representative of the catch and/or escapement, 
therefore,  the age compositions were inaccurate. 

2) Minor stocks,  not included in the analysis ,  contributed s ign i f ican t ly  
t o  the  catch,  thus, the catch age compositions included stocks not 
represented in the escapement age compositions. 

3) Commercial gear s e l ec t i v i t y  harvested older ,  l a rge r  f i s h  (age 5,). 

4)  Exploitation r a t e s  di f fered among runs. 

5) Commercial f i shing harvest r a t e s  were higher on older f i sh  (age 5,) 
because f ishing e f fo r t  was greater  on the ear ly  portion of the  run. 
In general,  older f i s h  migrate through the f i shery  e a r l i e r  than younger 
f i sh .  If f i shery managers d i r ec t  f ishing e f f o r t  towards the  ea r ly  
segment of the run t o  t e s t  i t s  s t rength,  higher percentages of older 
f i sh  a re  caught. 

Combinations of a l l  of the above fac tors  probably produced the differences i n  the 
catch and escapement age compositions. 

Catch Allocation Based on Scale Pattern Analysis 1978-1981 

Analyses of scal e pat terns  of f i s h  harvested from 1978-1 981 showed geographic 
trends in the run composition. The Northern D i s t r i c t  eas t -s ide  harvests from 
1978-1 981 was 37.6% Susi tna River f i s h ,  37.6% Kenai River f i s h ,  18.0% Fish 
Creek f i s h ,  and 6.8% Kasilof River f i sh .  The Northern D i s t r i c t  west-side har- 
ves ts  from 1978-1981 were 60.8% Susitna River f i s h ,  29.3% Kenai River f i s h ,  4.0% 
Kasilof River f i s h ,  2.7% Crescent River f i s h ,  and 3.2% Fish Creek f i s h .  Appendix 
Tables 29-32 give the r u n  composition of the sockeye salmon harvest f o r  each year 
1978-1981 and Appendix Tables 33 shows the r u n  composition by age group and f i sh-  
ery f o r  the subsistence and non-commercial g i l l n e t  f i shery from 1979-1981. 

Central D i s t r i c t  d r i f t  net harvests from 1978 through 1981 were 22.33 Susitna 
River f ish,  47.2% Kenai River f i s h ,  and 25.8% Kasilof River f i sh .  The 1978 
through 1981 average run compositions of Kalgin Island s e t  net  harvests were 
similar  t o  t h a t  of the d r i f t  f i shery and equaled 22.3% Susitna River, 33.5% 
Kenai River, and 34.5% Kasilof River. Set  net  harvests from the Central D i s t r i c t  
west-side from 1975 through 1981 were 20.7% Susi tna River, 63.6% Crescent River, 
7.4% Kenai River, and 8.3% Kasilof River f i s h .  Set ne t s  on the  Central D i s t r i c t  
east-side beaches harvested mostly Kenai River and Kasilof River f i s h .  The aver- 
age run compositions by beach were: 60.7% Kenai River and 28.2 Kasilof River 
f i s h  f o r  Salamatof Beach, 48.8% Kenai River and 41.9% Kasilof River f i s h  fo r  



Kalifonsky Beach, and 33.5% Kenai River, and 54.0% Kasilof River f i s h  f o r  Cohoel 
Ninilchik Beach. In sumnary, the majority of f i s h  harvested annually i n  Upper 
Cook In l e t  from 1978 through 1981 were from the Kenai River (44.7%), followed by 
Kasilof River (28.0%), Susitna River (20.6%), Fish Creek (3.7%),  and Crescent 
River (3.0%). 

Catch A1,location Based on Age Composition 1972-1977 

Results from catch a l locat ions  based on age compositions indicated t h a t  harvests 
from 1972-1977 were mostly Kenai River f i s h ,  followed by Susitna River, Kasilof 
River, Crescent River, and Fish Creek f i s h  (Appendix Table 34). Contributions by 
Susitna River to  the  harvest ranged from 21 . l %  in 1977 t o  31.8% in 1975 and aver- 
aged 22.8%. Contributions by Kenai River t o  the  harvest from 1972 through 1977 
averaged 57.4% and ranged from 46.9% t o  70.9%. The average contribution t o  the 
catch made by Kasilof River equaled 15.0% and ranged from 6.4% i n  1973 to 20.9% 
in 1976. Average contributions t o  the  catch made by Crescent River equaled 3.2% 
annually; while Fish Creek contributed, on average, 1.7% t o  the  harvest from 1972 
through 1977. 

The above catch a l locat ions  were based on numbers of f i s h  by age group i n  the 
escapement. I f  an escapement in to  a r i ve r  was underestimated i n  any par t i cu la r  
year,  then the numbers of f i sh  i n  the catch al located t o  t ha t  system would a l so  
be underestimated. Years i n  which we estimated low contributions by Kasilof 
River (1  973, 1975, and 1977) were years of 1 ow escapement estimates f o r  t ha t  
sys tem. 

Catch A1 1 ocation Based on Average Expl oi ta t ion Rates 1972-1 977 

On average, the commercial f ishery exploited Kasilof River f i s h  the g rea tes t  
and Crescent River f i sh  the l e a s t  during 1978-1981 according t o  scale  pat tern  
analyses (Appendix Table 35). Run composition estimates based on 1978-1981 
average exploitat ion r a t e s  indicated t ha t  1972-1 977 catches were primarily Kenai 
River f i s h ,  succeeded by Kasilof River f i s h ,  Susitna River f i s h ,  Crescent River 
f i s h ,  and Fish Creek f i s h  (Appendix Table 36). 

Susitna River contributed,  on average, 23.6% t o  the annual sockeye salmon har- 
ves ts  from 1972-1977, and i t s  contributions ranged from 20.9% t o  34.1% (Appendix 
Table 36). Kenai River contributed, on average, 49.2% t o  the catch,  and i t s  
contributions ranged from 37.9% t o  66.4%. The average annual contribution of 
Kasilof River equaled 22.9% and ranged from 9.8% t o  33.7%. The average contri-  
bution by Crescent River and Fish Creek were 2.9% and 1.4%, respectively. 

Comparison of Catch Allocations 

Average r u n  composition estimates of the 1972-1 977 harvests derived from the 
age composition method compared t o  those derived from the  average exploi ta t ion 
r a t e  method were a s  follows: Susitna River 22.8% versus 23.6%, Kenai River 57.4% 
versus 49.2%, Kasilof River 15.0% versus 22.9%, Crescent River 3.2% versus 2.9%, 
and Fish Creek 1.7% versus 1.4%. The grea tes t  differences between the r u n  compo- 
s i t i on  estimates developed from the  two catch a l locat ion methods occurred between 
the contributions made by Kenai River and Kasilof River. The average exploi ta t ion 
r a t e  method a l located l e s s  f i s h  t o  Kenai River and more f i s h  t o  Kasilof River than 
did the escapement age composition method because the 1978 through 1981 average 



exploitat ion r a t e s  applied were greater  f o r  the Kasilof River than f o r  the 
Kenai River. Differences in actual numbers of f i s h  were g rea tes t  between the 
two methods f o r  the years 1976 and 1977 because to ta l  catches were l a rger .  

Returns 

Returns of sockeye salmon t o  Upper Cook In l e t  from 1972 through 1981 averaged 
2,034,472 f i s h  annual ly .  The average annual exploitat ion r a t e  was 0.641. Annual 
returns by r iver  from 1972 through 1981 based on Method I and the  scale  pattern 
catch a1 locations (Appendix Tables 37 and 38) averaged: Susi tna River 416,040, 
Kenai River 1,652,616, Kasilof River 398,017, Crescent River 45,773, and Fish 
Creek 55,225. Annual returns by r i ve r  based on Method I1 and the scale  pattern 
catch a1 locations (Appendix Tabl e s  38 and 39) averaged: Susitna River 422,116, 
Kena i River 1,013,595, Kasilof River 451,357, Crescent River 41,926, and Fish 
Creek 53,538. Estimates of returns from the two catch a l locat ions  di f fered the 
most f o r  the Kasilof and Kenai Rivers and for  the years 1976 and 1977 (Figure 2). 

Returns Per S~awner 

The r a t i o s  of returns to  spawners calculated from Method I and Method I1 catch 
a l locat ions  di f fered most s ign i f ican t ly  f o r  Kenai and Kasilof Rivers. Method I 
catch a l loca t ions  estimated higher r a t i o s  of re turns  t o  spawners f o r  the  Kenai 
River and lower r a t i o s  of re turns  t o  spawners fo r  the Kasilof River than Method 
I1 catch a l locat ion.  

The 1968-1975 average r a t i o s  of re turns  t o  spawners developed from Method I and 
the scale  pattern catch a l locat ions  (Tables 7-10) were highest f o r  the Kenai 
River (6.7) followed by Kasilof River (6.2),  Susitna River (4 .5 ) ,  and Crescent 
River (2.6).  Returns-per-spawner r a t i o s  f o r  the Susi tna River ranged from 2.9 
i n  1973 t o  7.3 in 1972 (Table 7) .  Returns-per-spawner r a t i o s  f o r  the Kenai River 
varied from 3.4 in 1971 t o  11.1 i n  1968 (Table 8 ) .  The lowest r a t i o  .of re turns  
t o  spawners f o r  the Kasilof River equaled 2.0 in 1968; while the  highest equaled 
12.5 i n  1975 (Table 9) .  Ratios of re turns  t o  spawners f o r  the  Crescent River 
ranged from 0.8 i n  1969 t o  5.2 in 1975 (Table 10).  

The 1968-1975 average r a t i o s  of re turns  t o  spawners developed from Method I I ' and  
the scale pattern catch a l locat ions  (Tables 11-14) were highest f o r  the  Kasilof 
River (7 .0) ,  followed by the Kenai River (6.2),  Susitna River (4.6),  and Crescent 
River (2.6). The lowest returns-per-spawner r a t i o  fo r  the Susitna River equaled 
2.7 i n  1973 and the  highest equaled 7.7 i n  1972 (Table 11). Ratios of re turns  
to  spawners f o r  the  Kenai River ranged from 2.7 i n  1971 t o  10.5 i n  1968 (Table 
12).  Returns-per-spawner r a t i o s  for  the Kasilof River were lowest i n  1968 (2.5) 
and highest (1 2.4) in 1973 (Table 13) .  The r a t i o s  of re turns  t o  spawners fo r  the 
Crescent River ranged from 0.7 in 1 969 to  5.2 in 1 975 (Tabl e 14) .  

Ratios of re turns  t o  spawners from both methods of catch a l locat ion were extremely 
variable and appeared high fo r  the Susitna,  Kenai , and Kasilof Rivers. We com- 
pared re turns  t o  a1 1 systems t o  to ta l  known spawners (Susi tna ,  Kenai , Kasil o f ,  
Crescent Rivers, and Fish Creek) and calculated r a t i o s  of re turns  t o  spawners f o r  
the  e n t i r e  Upper Cook I n l e t  area. By combining returns and spawners we e s sen t i a l l y  
removed the biases caused by the catch a l locat ions .  The 1968-1975 average r a t i o  
of re turns  t o  spawners f o r  the  Upper Cook I n l e t  area i s  4.9 and varied from 3.5 i n  
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KRSILOF RIVER CRESCENT RIVER 

Figure 2. Returns of sockeye salmon by r i v e r  system t o  Upper Cook In l e t  based on three catch a l locat ions:  
(------ ) age composition, (- - - -) average exploi ta t ion r a t e s ,  and (-1 scale  pattern analyses. 



Table 7. Progress of spawners and returns of sockeye salmon t o  the Susitna 
River, Upper Cook I n l e t ,  developed from the catch apportionment 
based on scale pattern and age composi tion1. 

Brood Returns ty Age Group Return 

Year Spawners 4 5 5 6 -r 
2 2 3 3 -1 

A1 1 ocation of 1978-1 981 commercial catches based on scale  pattern analyses. 
Allocation of 1972-1977 cormrc ia l  catches based on the age composition. 

2 Total returns only include age groups 4,, 5,, 5,, and 6,. 

3 Average calculated fo r  brood years 1968 through 1975. 



Table 8. Progress of spawners and re turns  of sockeye salmon t o  the Kenai 
River, Upper Cook In1 e t ,  developed from the catch apportionment 
based on scale  pattern and age composition1. 

Brood Returns by Age Group IIeturn 

Year S m r s  4 5 5 6 
2 2 3 3 ~ o t a ~  

sFawner 

1966 163,441 
1967 318,338 148,526 114,176 
1968 82,180 159,584 6 B  ,356 58,057 68,402 914,399 11.1 
1969 51,850 26,064 223,052 76,559 74,662 400,337 7.7 
1970 72,400 55,509 202,006 U2,228 130,287 520,030 7.2 
1971 289,270 32,518 455,242 237,802 250,926 976,488 3.4 
1972 301,950 443,153 1,496,332 147,373 99,741 2,186 ,599 7.2 
1973 358,070 103,999 2,050,840 81,664 39,706 2,276,209 6.4 
1974 144,470 37,255 361,109 75,709 128,564 602,637 4.2 
1975 128,500 126,899 484,014 149,819 50,283 811,015 6.3 
1976 353,160 226,646 737,456 78,617 
1977 663,627 U2,782 
1978 349,928 
1979 245,842 
1980 411,918 
1981 369,829 
Average 2 178,586 123,123 737,619 119,901 105,321 1,085,964 6.7 

A1 1 ocat i  on of 1978-1 981 commercial catches based on scale  pat tern  analyses. 
A1 1 ocation of 1972-1 977 commercial catches based on the age composition. 

2 Total re turns  only include age groups 4,, 5,, 5,, and 6,. 

Averages calculated f o r  brood years 1968 through 1975. 



Table 9. Progress o f  spawners and re tu rns  o f  sockeye salmon t o  the  Kasi lo f  
River,  Upper Cook I n l e t ,  developed from the catch apportionment 
based on scale pa t te rn  and age composition1. 

Brood Returns by Age Grorp ~ e t u r n  

Year Spawners 4 5 5 6 
2 ~otal 

SF&mer 
2 3 3 

1966 
1967 
1968 89,000 
1969 46,000 
1970 38,000 
1971 90,000 
1972 113,000 
1973 40,000 
1974 69,795 
1975 47,832 
1976 l33,537 
1977 153,493 
1978 112,550 
1979 151,758 
1980 185,672 
1981 256,137 
Average 66,703 

A1 l o c a t i o n  o f  1978-1 981 commercial catches based on scale p a t t e r n  analyses. 
A1 1 ocat ion  o f  1972-1 977 commercial catches based on the age composition. 

2 Total  re tu rns  on ly  inc lude age groups 4,, 5,, 5,, and 6,. 

3 Averages ca l cu la ted  f o r  brood years 1968 through 1975. 



Table 10. Progress o f  spawners and re tu rns  of sockeye salmon t o  the  Crescent 
River ,  Upper Cook I n l e t ,  developed from the catch apportionment 
based on scale p a t t e r n  and age composition1. 

Brood Returns by Age Group Return 

Year Spawners 4 5 5 6 
2 2 3 3 

sLmrwner 
-1 

1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
Average 

A l l o c a t i o n  o f  1978-1981 commercial catches based on scal>e p a t t e r n  analyses. 
A l l o c a t i o n  of 1972-1977 commercial catches based on the  age composit ion. 

2 Tota l  re tu rns  on l y  inc lude age groups 4,, 5,, 5,, and 6,. 

3 Averages ca l cu la ted  f o r  brood years 1968 through 1975. 



Table 11. Progress of spawners and re turns  of sockeye salmon t o  the Susitna 
River, Upper Cook I n l e t ,  developed from the catch apportionment 
based on scale  pattern and average exploi ta t ion rates1.  

Brood Returns by Age Group 

Year Spawners 4 5 5 6 
2 2 3 3 Totel 

Return 

A1 location of 1978-1 981 commercial catches based on sca le  pat tern  analyses. 
A1 location of 1972-1 977 commercial catches based on 1978-1 981 average 
exploi ta t ion r a t e s .  

2 Total re turns  only include age groups 4,, 5,, 5,, and 6,. 

Averages calcula ted f o r  brood years  1968 through 1975. 



Table 12. Progress of spawners and re turns  of sockeye salmon t o  the Kenai 
River, Upper Cook I n l e t ,  developed from the  catch apportionment 
based on scale  pat tern  and average exploi ta t ion ra tes1.  

Brood Returns by Age Group Return 

Year Spawners 4 5 5 6 
3 mtal 

spawner 
2 2 3 

A1 location of 1978-1 981 commercial catches based on scale  pat tern  analyses. 
A1 location of 1972-1 977 commercial catches based on 1 978-1 981 average 
exploi ta t ion r a t e s .  

2 Total re turns  only include age groups 4,, 5,, 5,, and 6,. 

Averages calculated f o r  brood years 1968 through 1975. 



Table 13. Progress of spawners and re turns  of sockeye salmon to  the Kasilof 
River, Upper Cook In1 e t ,  devel oped from the catch apportionment 
based on scale pattern and average exploi ta t ion ra tes1.  

Brood Returns by Age Group Return 

Year S p m e r s  4 5 5 6 
-1 = sFawner 

2 2 3 3 

A1 location of 1978-1 981 commercial catches based on scale  pat tern  analyses. 
A1 1 ocation of 1972-1 977 commercial catches based on 1978-1 981 average 
exploi ta t ion ra tes .  

2 Total re turns  only include age groups 4,, 5,, 5,, and 6,. 

3 Averages calculated f o r  brood years 1968 through 1975. 



Table 14. Progress of spawners and re turns  of sockeye salmon t o  the Crescent 
River, Upper Cook In1 e t ,  devel oped from the catch apportionment 
based on sca le  pat tern  and average exploi ta t ion ra tes1.  

Brood Returns by Plge Group Return 

Year Sptw~rs 4 5 5 6 m r  
2 2 3 3 Total 

1966 
1967 
1968 
1969 
197 0 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
Average 

l Allocation of 1978-1981 commercial catches based on scale  pat tern  analyses.  
A1 1 ocation of 1972-1 977 comnercial catches based on 1978-1 981 average 
exploi ta t ion ra tes .  

2 Total re turns  only include age groups 4,, 5,, 5,, and 63. 

3 Averages calculated f o r  brood years 1968 through 1975. 



1971 t o  6.3 i n  1975 (Table 15) .  The combined returns-per-spawner r a t i o s  a l so  
appeared high, b u t  were l e s s  variable than those developed f o r  individual r ive rs .  
This suggests t ha t  our catch a l locat ions  a r e  inaccurate and a r e  responsible f o r  
the  extreme f luctuat ions  in the returns-per-spawner r a t i o s  within systems. 
Examples a r e  provided by r e su l t s  f o r  the 1968 brood year when returns-per-spawner 
r a t i o s  were extremely high fo r  the Kenai River (11.1 in Method I and 10.5 i n  
Method 11) ;  while returns- er-spawner r a t i o s  f o r  the Susitna River (3.0 in  
Method I and 3.2 Method 117 and Kasilof River (2.0 i n  Method I and 2.5 i n  Method 
I I )  were comparably 1 ow. Similarly , returns-per-spawner r a t i o s  f o r  the 1 973 
brood year were high fo r  the Kasilof River (11.8 i n  Method I and 12.4 in Method 
11) and low f o r  the Susitna River (2.9 i n  Method I and 2.7 i n  Method 11).  

Average r a t i o s  of re turns  to  spawners f o r  other Alaskan sockeye salmon systems 
a r e  lower than those estimated f o r  r i ve r s  in Upper Cook In l e t .  The average 
r a t i o  of returns t o  spawners fo r  the Dog Salmon (Frazer)  River, Kodiak Island,  
A1 aska, i s  3.2 f o r  the 1966-1 971 brood years (Blackett  1979), and the  average 
r a t i o  of returns t o  spawners f o r  the  combined ear ly  and l a t e  runs t o  Chignik 
River i s  3.3 f o r  the 1963-1 975 brood years (Nichol son e t  a1 . 1981 ) . In Bri st01 
Bay, average returns-per-spawner r a t i o s  fo r  1968-1975 by system a re  a s  follows: 
Kvichak River 3.0, Naknek River 2.9, Egegik River 3.2, and Ugashik River 3.6 
(ADF&G Bristol  Bay s t a f f  f i l e s ) .  

The 1968-1975 average r a t i o  of returns-per-spawner f o r  Upper Cook In l e t  (4.9) 
i s  approximately 1.6 times greater  than the average r a t i o  of re turns  t o  spawner 
fo r  the  Kvichak River (3.0) f o r  the same time period. We know t h a t  our est imates 
of returns-per-spawner f o r  Upper Cook In l e t  a r e  high because there  a r e  minor 
sockeye salmon systems which we did not include in our analysis .  In addi t ion,  
our est imates of escapements f o r  the major systems may a l so  be low. Escapements 
were not enumerated before 1975 i n  the Susitna River or  before 1979 in  the Cres- 
cent River. We had t o  estimate these escapements from limited data and we question 
t h e i r  accuracies. For the Susitna River, we estimated escapements f o r  1968 through 
1975 based on more recent sonar counts which a l so  may be i n  e r ro r  because of 
d i f f i c u l t i e s  with using sonar on the Susitna River (King and Tarbox 1983). 

In summary, there a r e  several biases i n  our analysis  which could be responsible 
f o r  the high and variable return-per-spawner r a t i o s .  The biases incl ude: (1 ) 
biases i n  the catch a l locat ion procedures, (2)  minor systems which produce sockeye 
salmon and are  not included in the  analysis ,  and (3) low estimates of escapements. 
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Table 15. Progress of spawners and r e t u r n s  of sockeye salmon t o  Upper Cook 
In l e t1 .  

Brood Returns by Age Group Return 

Year Spawners 4 5 5 6 
2 3 3 

W r  
2 Total 

1968 306,806 
1969 202,652 
1970 227,771 
1971 569,877 
1972 575,858 
1973 545,868 
1974 330,339 
1975 355,224 
1976 662,729 
1977 1,142,027 
1978 633,062 
1979 708,187 
1980 940,449 
1981 1,055,798 
Average 388,048 

Estimated spawners included Susi t n a ,  Kenai , Kasil o f ,  Crescent ,  and Fish 
Creek f i s h .  

2 Total r e t u r n s  only inc lude  age  groups 4,, 5,, 5,, and 6,. 

3 Averages ca l cu la t ed  f o r  brood yea r s  1968 through 1975. 
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APPENDICES 



Appendix Table 1.  Tustumena Lake sockeye salmon egg take  summary, Kasilof River ,  Upper Cook I n l e t ,  1974-1 981 l. 

Total 3'-' Nunber s Percentage Fry 
Total Fish Held 

Nunber km 
Nunber Fr Released bj 

Broad o f -  Rdeased Released System E&,"6 % Not Retur d 
Y?ng Taken OEf r?n9 

Year - Source Female Male Total Kasilof to Kasilof 

1974 GlacierFla ts  105 100 205 300,000 
S P t f u P L e  

79 
22 

Total 100 
1975 Glacier Flats 1,674 1,691 3,365 5,857,095 G l  cier Fl t 95 

~ e f s u r e   ate 5 
Total 100 

1976 Glacier Flats 2,355 2,095 4,450 7,372,052 
!k?a%kEake 3,2 5 4 2 
Total 

84 :oio 
3,359,432 

9J 
100 

Bear Creek 313 260 573 919,2l5 Big Lake 601,661 100 0 57 3 

Seemge Creek 242 198 440 776,772 Island Lake 328, 61 
75,800 

66 
Jean Lake 15 
Leisure Lake 86 ,252 18 
Halibut Cove 5,095 1 
Total 494,708 100 

Total 1976 2,910 2,553 5,463 9,068,039 4,455,801 0 5,463 

1977 Glacier Flats 1,562 232 1,794 5,795,030 q a c i e r  Flats 
Big Lake 
Ch nik Lake 

$9 
Leisure Lake 
Total 

34 
100 

1 1978 Glacier Flats 3,066 800 3,866 5 71 045 Qaci r Flats 4,864,193 
CJ 5:088:176 Fry d e d  0 47 

53 

?' Total 1OI80Or221 4,864,193 100 

Bear Creek 2,266 549 2,815 4,280, 5 Fr Died 
3,648,401 d r  Creek 

Chinik Lake 
2 1 ; ~ ~  ;7$! 

Total 7,934,356 3,156,310 100 1 ,182 1,633 

Total 1978 5,332 1,349 6,681 18,734,577 8,020,503 

1979 Glacier Flats 1,008 504 1,512 3,550,591 Glacier Flats 
Leisure Lake 
-1 

!: 
100 

Bear Creek 1,008 504 1,512 3,530,613 Ear Creek 2,531,990 100 

Total 1979 2,016 1,008 3,024 7,081,204 5,803,919 

1980 Glacier Flats 1,872 468 2,340 6,364,400 Glacier Flats 4,967,526 100 2,340 0 

Bear Creek 2,952 738 3,690 10,036,800 Bear Creek 
&l%rAP 5,800t:88 
Total 

1:i00,008 
6,009,045 

P 
100 

Total 1 9 B O  4,824 1,206 6,030 16,401,200 10,976,571 

1981 Glacier Flats 3,328 1,599 4,927 10,189,200 Glacier Flats 8,299,620 100 

Bear Creek 3,452 1,627 5,079 10,171,200 Bear Creek 
Leimre Lake 
Total 

7:4Y $52 
8,978,659 

!$ 
100 

Total 1981 6,780 3,226 10,006 20,360,400 - 17,957,318 9,143 863 

Source personal communication Dave Wai t e ,  Alaska Department of Fish and Game, Soldotna,  Alaska. 



Appendix Table 2. Estimates and t h e i r  standard dev ia t i ons  o f  sockeye salmon 
escapements i n t o  t h e  Susitna R iver  dur ing  1968 through 1974 
based on regress ion analyses1. 

Year 
Estimated 
Escapement 

Standard 
Deviatian 

Escapement est imates from 1968-1971 were p red i c ted  f rom a  geometr ic mean 
f u n c t i o n a l  regress ion  of t he  1975-1980 Kenai and Kas i lo f  R ivers  t o t a l  
escapement t o  measured Susi tna escapement f o r  the  same years  ( y  = 16,388 
+ .2521x; R = .779, s i g n i f i c a n t  a t  t he  .10 l e v e l ) .  

Escapement est imates f o r  1972 through 1974 were p r e d i c t e d  f rom a  geometr ic 
mean f u n c t i o n a l  regress ion  of t he  mean number o f  f i s h  pe r  surveyed index 
stream dur ing  1975 through 1981 t o  measured t o t a l  escapements i n t o  t h e  
Susi tna R iver  du r i ng  the  same years ( y  = 21,285.3 + 120 .1~ ;  R = .830, s i g n i -  
f i c a n t  a t  .025 l e v e l ) .  



Appendix Table 3. Sockeye salmon abundance data fo r  minor systems in Upper 
Cook Inlet1.  

svStsa Year Estimate camalts 

Beluga River 
Coal Creek 
R e t t y  Creek 
Lone King Creek 

2,200 *rial Sunrey 
47 5 nethcd of estimate rnkrwn 

2,000 &ria l  Survey 

Big River (Wolverine Creek) 1981 17,522 Weir, Source: Cook In le t  Pqrvrculture 

Bi- Creek and Lake 1954 9,287 Weir 

Blue Lake 1960 3,275 *rial Survey 

olakachatna River 1981 Estimates represent grand and aer ia l  observatiars 
c h i l l i g n  River 10,000-20,000 hde &ring a two week period in  Md-Sepeember 
Igitna River 10,000-20,000 S w c e :  April 1982. Tht! SusitM -0 studies 
Umkachatna lrkinstream 1,500-3, 000 I h s l e t t e r .  Alaska Panr Authority Fublic 
Straight Creek and h ibu ta r i e s  100-200 B r t i c i p t i m  Off ice. 
Noaukta Slough 25-50 

Chickaloon River 
(Ban Lake) 

Cornelius Lake 

Cottonrood Creek 

Kustatan River 
(Jensen Creek 1 

Lake Creek 
(Nancy Lake) 

McArthur River 
W t h u r  Tritutaries 

Mstanlrska River 
Bodenburg Slough 
Moose Qeek 

Packers a e e k  

1980 5,000 Aerial S u m q  

U 2  f4thod of estimate rnknarn 

25,180 Weir, Source: Personal axonmication. 
Bob chlwdl, ADPM; 

2,000 Aerial Survey 

Weir 

1981 1,000-2,000 Source and me- of estimate 
250-500 sarme a s  orakachatna River 

505 Grand Sunrey 
120 Grmd Survey 

16,457 Weir, Source: Cook In le t  Pqurrculture 

Rlimr Creek 1978 505 Mcthad 6f estlma@ lnRhcrvn 

Portage Creek 1952 650 kthod of estimate rnknam 

Three Mile Creek 1980 1,000 &rial survey, personal cummication, Stan Kubik 

'Ilrenty Mile River 
( C a m  Lake) 1978 600 k thcd  of estimate rnkmwn 

Swanson River 1955 100 kthod of estimate unknarn 

Waddell Lake 1981 1,200 Aerial Survey 

Wasilla Lake 1972 660 Ground Survey 

Williwar Creek 1978 192 Method of estimate rnknwn 

Figures above represent peak counts of sockeye salmon observed through the 
years.  Methods includes ground surveys, a e r i a l  surveys, and weir counts. 
Unless sourced d i f fe ren t ly  data was taken from f i l e  of Commercial Fisheries,  
Alaska Department of Fish and Game, Soldotna, Alaska. Systems l i s t e d  above 
do not represent a l l  the systems i n  Cook In le t  which produce sockeye salmon. 



Appendix Table 4. Age composi t ion by f i s h e r y  o f  t h e  Upper Cook I n l e t  commercial sockeye salmon harves t ,  197Z1. 

3 4 4 5 5 5 6 6 6 7 7 
Fishery 2 1 2 2 3 4 2 3 4 3 4 lbtal 

Northern M s t r i d 2  Nunbers 12,192 55,237 8,374 9,714 220 85,737 
Set Net Wrcent 14.2 64.4 9.8 11.3 0.3 100.0 

Central District Mmber 
Drift Net Wrcent 

Central District Nunbers 108 10,094 37,084 3,077 
West-side Set Net Percent 0.2 18.7 68.7 5.7 

Kalgin Island Nunbers 29 5,460 13,693 2,774 1,401 5,460 37 9 29,196 
Set Net Percent 0.1 18.7 46.9 9.5 4.8 18.7 1.3 100 .O 

Central District Nmbers 
East-side Set Net Fercent 

Total Nunbr s 29 108 172,478 456,129 84,246 6,714 156,270 939 2,691 107 879,711 
Percent <0.1 <0.1 19.6 51.8 9.6 0.8 17.8 0.1 0.3 <0.1 100.0 

Catch s t a t i s t i c s  were taken from the  Alaska Department o f  F i s h  and Game f i s h  t i c k e t  summaries dated October 
13, 1973. 

2 Age composi t ion taken from summaries of h i s t o r i c  sca le  data.  Age composi t ion was weighted by t he  ca tch  
through t ime. 

3 Scales were n o t  sampled f rom the  1972 Cent ra l  D i s t r i c t  west-s ide s e t  n e t  harves t .  The average age composi t ion 
o f  t he  Cent ra l  D i s t r i c t  west -s ide sockeye salmon ha rves t  f o r  1974, 1977-1981 was a p p l i e d  t o  the  1972 catch. 
Age composi t ion was n o t  weighted by t he  ca t ch  th rough t ime. 

Scales were n o t  sampled f r om t h e  1972 K a l g i n  I s l a n d  s e t  n e t  harves t .  The age composi t ion o f  the  1972 Cent ra l  
D i s t r i c t  d r i f t  s e t  n e t  sockeye salmon ha rves t  was a p p l i e d  t o  t he  1972 Ka lg i n  I s l a n d  catch.  Age composi t ion 
was n o t  weighted by t h e  ca t ch  through t ime.  



Appendix Table 5. Age composi t ion by f i s h e r y  o f  t he  Upper Cook I n l e t  commercial sockeye salmon harvest ,  1973l.  

- 

Fishery 
4 4 5 5 6 6 7 
1 2 2 3 2 3 3 Total 

-- - - - - -- -- - -- - - - - - 

Northern District  Mmbers 5,014 38,710 698 
Set Net Percent 11.0 84.9 1.5 

Central District  7. Nmbers 6,763 8,641 297,175 15,403 4,508 41,702 1,503 375,695 
Drift  Net ~ r c e n t  l a  2.3 79.1 4.1 1.2 11.1 0.4 100.0 

Central District  Nmbers 50 4,702 17,274 1,433 25 1,660 
West-side Set  N e t  Percent 0.2 18.7 68.7 5.7 0.1 6.6 

Kalgin Island Nunbers 621 801 21,550 1,428 418 3 8 6 6  U 9  34,829 
Set Net Rrcent 1.8 2.3 79.1 4.1 1.2 11.1 0.4 100.0 

Central. District  Munber.8 16,470 131,778 23,389 1,091 16,015 
East-side Set  N e t  Percent 8.7 69.8 12.4 0.6 8.5 

Total Nunbers 7,440 35,628 512,487 42,351 6,042 64,435 1,642 670,025 
Percent 1.1 5.3 76.5 6.3 0.9 9.6 0.3 100.0 

Catch s t a t i s t i c s  were taken from Alaska Department o f  F i s h  and Game f i s h  t i c k e t  summaries dated September 9, 
1974. 

* Age composi t ion taken from summaries o f  h i s t o r i c  sca le  data.  Age composi t ion was weighted by t he  ca tch  
th rough t ime.  

3 Scales were n o t  sampled from t h e  1973 Cent ra l  D i s t r i c t  west -s ide s e t  n e t  harves t .  The average age composi t ion 
o f  t h e  Cent ra l  D i s t r i c t  west -s ide sockeye salmon ha rves t  f o r  1974, 1977-1981 was a p p l i e d  t o  the  1973 catch.  
Age composi t ion was n o t  weighted by t he  ca t ch  through t ime.  

Scales were n o t  sampled from t h e  1973 Ka lg i n  I s l a n d  s e t  n e t  harves t .  The age composi t ion of t h e  1973 Centra l  
D i s t r i c t  d r i f t  n e t  sockeye salmon harves t  was a p p l i e d  t o  t he  1973 K a l g i n  I s l a n d  catch.  Age composi t ion was 
n o t  weighted by t h e  ca t ch  through t ime. 



Appendix Table 6. Age composi t ion by f i s h e r y  o f  t h e  Upper Cook I n l e t  commercial sockeye salmon harves t ,  1974l.  

3 4 4 5 5 6 6 6 7 
Fishery 2 2 3 2 3 2 3 4 4 Total -- 
Northern Distr ict  Nunbers 24 4,693 4,216 1,682 58 2 11,197 
East-side Set  Net Percent 0.2 41.9 37.7 15.0 5.2 100.0 

NorthernDistrict Nunbers 9,901 14,326 2,580 3,559 
West-side Set  Net Percent 32.6 47.2 8.5 11.7 

Central Distr ict  Numbers 253 38,846 599 161,779 28,363 209 34,475 711 516 265,751 
Drift Net Percent 0.1 14.6 0.2 60.9 10.7 0.1 13.0 0.2 0.2 100.0 

Central Distr ict  Nunbers 5,190 17,8 28 7 42 156 38 2 
West-side Set  N e t  Percent 21.4 73.4 3 .O 0.6 1.6 

I 

2 Kalgin Island Nunbers 29 4,184 57 17,453 3,067 29 3,726 57 57 28,659 
I Set Net Percent 0.1 14.6 0.2 60.9 10.7 0.1 13.0 0.2 0.2 100.0 

Central Distr ict  Nunbers 90 22,128 81,797 20,326 709 11,604 23 5 136 ,889 
East-side Set  N e t  Percent 0.1 16.2 59.7 14.8 0.5 8.5 0.2 100.0 

Total Nunber s 3% 84,942 656 297,399 56,760 1,103 54,328 1,003 573 497,160 
Percent 0.1 17.1 0.2 59.8 11.4 0.2 10.9 0.2 0.1 100.0 

Catch s t a t i s t i c s  were taken f rom Alaska Department o f  F i s h  and Game f i n a l  f i s h  t i c k e t  summaries dated June 
2, 1976. Age composi t ion taken from summaries o f  h i s t o r i c  sca le  data.  Age composi t ion was weighted by 
t h e  ca t ch  through t ime.  

* Scales were n o t  sampled from the  1974 Kal g i n  I s l a n d  s e t  n e t  ha rves t .  The age composi t ion o f  t h e  1974 Centra l  
D i s t r i c t  d r i f t  n e t  sockeye salmon ha rves t  was a p p l i e d  t o  the  1974 K a l g i n  I s l a n d  harves t .  Age composi t ion was 
n o t  weighted by t h e  ca t ch  through t ime. 



Appendix Table 7. Age composition by f i shery  of the Upper Cook I n l e t  commer- 
c ia l  sockeye salmon harvest ,  1 975'. 

Fishery 
4 5 5 6 

2 2 3 3 Other Total 

Northern District 
Set Net 

Central District 
Drift Net 

Kalgin Island 5 
Set Net 

Central District 4 
West-side Set Net 

Central District 3 
East-side Set Net 

Total 

tamber s 
Percent 

m b e r  s 
Percent 

hnbers 
Percent 

m b e r  s 
Percent 

Mmber s 
Percent 

m b e r  s 
Percent 

Catch s t a t i s t i c s  were taken from Alaska Department of Fish and Game f i na l  
f i s h  t i c k e t  summaries dated July 29, 1976. 

2 Scales were not sampled from the 1975 Northern D i s t r i c t  s e t  net  harvest .  The 
1972-1974 and 1977-1981 average age composition f o r  the Northern D i s t r i c t  was 
applied t o  the 1975 harvest.  Age composition was not weighted by the  catch 
through time. 

Age composition taken from summaries of h i s t o r i c  scale  data.  Age composition 
was weighted by the  catch through time. 

Scales were not sampled from the  1975 Central D i s t r i c t  west-side s e t  ne t  har- 
ves t .  The 1974, 1977-1981 average age composition f o r  the Central D i s t r i c t  
west-side was applied t o  the  1975 harvest .  Age composition was not weighted 
by the catch through time. 

Scales were not sampled from the 1975 Kal gin Island s e t  ne t  harvest.  The age 
composition of the 1975 Central D i s t r i c t  d r i f t  ne t  sockeye salmon harvest was 
applied t o  the 1975 Kalgin Island harvest.  Age composition was not weighted 
by the catch through time. 



Appendix Table 8. Age composition by f i shery  of the Upper Cook In l e t  commercial sockeye salmon harvest ,  1976'. 

Fishery 
4 5 5 6 
2 2 3 3 Other Total 

Northern Dis t r ic t  2 Nmbers 20,755 38,168 5,502 4,876 3 48 69,649 
Set N e t  Percent 29.8 54.8 7.9 7 .O 0.5 100.0 

Central D i s t r i c t 3  Nunbers 271,938 566,389 127,645 85,006 4,789 1,055,767 
Drif t  Net Percent 25.8 53.6 12.1 8 .O 0.5 100.0 

Central District 4 Mmbers 8,309 30,525 2,533 2,933 133 44,433 
West-side Set Net Percent 18.7 68.7 5.7 6.6 0.3 100.0 

Kalgin Island Nunbers 4,619 9,597 2,167 1,432 90 17,905 
Set N e t  Percent 25.8 53.6 12.1 8 .O 0.5 100.0 

Central District 3 Nunbers 131,085 19Q,298 91,994 59,743 3,256 476,376 
East-side Set Net Percent 27.5 40 .O 19.3 12.5 0.7 100.0 

Total Nunbers 436,706 834,977 229,841 153,990 8,616 1,664,130 
Percent 26.2 50.2 13.8 9.3 0.5 100.0 

Catch s t a t i s t i c s  were taken from the Alaska Department of F i s h  and Game f i na l  f i s h  t i cke t  summaries dated 
Play 20, 1978. 

2 Scales were not sampled from the 1976 Northern D i s t r i c t  s e t  net  harvest.  The 1972-1974 and 1977-1981 
average age composition f o r  the Northern D i s t r i c t  was applied t o  the  1976 harvest.  Age composition was 
not weighted by the  catch through time. 

3 Source 1978, Namtvedt e t  a l .  Investigations of Cook I n l e t  sockeye salmon. Completion Report f o r  period 
July 1 ,  1974 t o  June 30, 1977. Alaska Department of Fish and Game. Project  No. AFC-53. National Oceanic 
and Atmospheric Administration. National Marine Fisheries Service. Age composition was weighted by the  
catch through time. 

Scales were not sampled from the 1976 Central D i s t r i c t  west-side s e t  net  harvest.  The 1974, 1977-1981 
average age composition f o r  the  Central D i s t r i c t  west-side was applied t o  the 1976 harvest.  Age composition 
was not weighted by the catch through time. 

Scales were not  sampled from the  1976 Kalgin Island s e t  net  harvest.  The age composition of the 1976 Central 
D i s t r i c t  d r i f t  sockeye salmon harvest was applied t o  the 1976 Kalgin Island harvest.  Age composition was not 
weighted by the  catch through time. 



Appendix Table 9. Age composit ion by f i s h e r y  of the  Upper Cook I n l e t  commercial sockeye salmon harvest,  1977l. 

2 3 3 4 4 4 5 5 5 6 6 6 7 
Fishery 1 1 2 1 2 3 2 3 4 2 3 4 4 Tctal 

Northern District lOudmrs 281 140 421 6,870 140 24,045 1,647 1,507 35,051 
East-eide Set Net Percent 0.8 0.4 1.2 19.6 0.4 68.6 4.7 4.3 100.0 

NorthernMstrict Nunters 
West-side Set Net Percent 

Central District Nunbers 
Drift Net B r e n t  

Central District hhrobers 
West-side Set Net Percent 

Kalgin Island Nunber s 
Set Net Fmrcent 

Salaaatof Bead Nunbers 
Set Net Percent 

Kalifansky Beach Nunbers 
Set Net Percent 

Cohoehinilchik Nunbers 
Beach Set Net Percent 

Total Mlobers 281 461 1,792 10,490 207,082 4781403,335197,428 3% 896 227,630 1,752 500 2,052,481 
Percent <O.l <0.1 0.1 0.5 10. <0.1 68.4 9.6 <0.1 0.1 11.1 0.1 <0.1 100.0 

Age composit ion was taken from summaries of h i s t o r i c  scale data. Age composit ion was weighted by the catch 
through t ime except f o r  the  Northern D i s t r i c t  f i s h e r i e s  which d i d  no t  have s u f f i c i e n t  numbers o f  samples t o  
d i v i d e  i n t o  t ime per iods.  Catch s t a t i s t i c s  were taken f rom Alaska Department o f  F i sh  and Game f i n a l  f i s h  
t i c k e t  summaries dated February 25, 1979. 



Appendix Table 10. Age composit ion by f i she ry  o f  the Upper Cook I n l e t  
comnercial sockeye salmon harvest, 1978l. 

- - -- - -- --- - 

4 5 5 6 
Fishery 2 2 3 3 Other -1 

Northern District 
Bast-side S e t  Net 

Northern District 
West-side Set  Net 

Central District 
Drift Net 

Central District 
West-aide Set  Net 

Ralgin I land 2 
S e t  Net 

Salwatof Beach 
S e t  Ne t  

Kalifonsky Beach 
S e t  Net 

Cohoe/Ninilchi k 
Beach Set  Net 

Tatill 

Nuf&r a 
Percent 

Nuaber a 
Percent 

Nmbe!r s 
Percent 

Nmbr a 
Rercent 

Hmber a 
Rercent 

Nunber a 
Percent 

Mmber s 
Percent 

Nlmrber s 
Percent 

Mmber s 
Percent 

Age composit ion was taken from summaries o f  h i s t o r i c  scale data. Age composi- 
t i o n  was weighted by the catch through time, except f o r  the  Northern D i s t r i c t  
west-side which d i d  n o t  have s u f f i c i e n t  samples t o  d i v i d e  i n t o  t ime periods. 
Catch per iods were taken from Alaska Department o f  F ish  and Game f i n a l  f i s h  
t i c k e t  summaries dated October 17, 1980. 



Appendix Table 11. Age composit ion by f i she ry  o f  t h e  Upper Cook I n l e t  c o m r c i a l  sockeye salmon harvest,  1 97g1. 

4 5 5 6 
2 2 3 3 Other Total Fishery 

Northern District 
East-side Set Net 

Numbers 
Nrcent 

Northern District 
West-side Set Net 

Nunber s 
Per cent 

Central District 
Drift Net 

Numbers 
Percent 

Central District 
West-side Set Net 

I 

Numbers 
Percent 

P 
r n  
I Kalgin Island 

Set N e t  
Numbers 
Percent 

Salanatof Beach 
Set Net 

Number s 
Percent 

Kal if  onsky Beach 
Set Net 

Nwnber s 
Percent 

Cohoefiinilchi k 
Beach Set Net 

Nunbexs  
Percent 

Numbers 
Percent 

Tota l  

Age composit ion weighted by the  ca tch  through time. Weighted age composit ion taken from Cross e t  a l .  1981. 
O r i g i n  o f  sockeye salmon i n  the Upper Cook I n l e t  f i s h e r y  o f  1979 based on scale p a t t e r n  analys is .  Alaska 
Department of F ish  and Game, Technical  Data Report No. 58, 76 pp. Catch s t a t i s t i c s  taken from Alaska Depart- 
ment o f  F ish  and Game f i n a l  f i s h  t i c k e t  summaries dated J u l y  9, 1981. 



Appendix Table.12. Age composi t ion by f i s h e r y  o f  t he  Upper Cook I n l e t  commercial sockeye salmon harvest ,  19801. 

- - -- 
4 5 5 6 

Fishery 2 2 3 3 Other Total 

Northern District 
East-side Set Net 

Numbers 
Percent 

Northern District 
West-side Set Net" 

Numbers 
Per cent 

Central District 
Drift Net 

Number s 
Per cent 

Central District 
West-side Set Net 

I 
P 
V 
I Kalgin Island 

Set Net 

Nwnber s 
Percent 

Number s 
Percent 

Salamatof Beach 
Set Net 

Nwnber s 
Percent 

Kal i f  onsky Beach 
Set Net 

Nwnber s 
Percent 

Cohoe/Ninilchi k 
Beach Set Net 

Numbers 
Brcent 

Total Nunber s 
&rcent 

1 

Age composi t ion weighted by t he  ca tch  through t ime.  Weighted age composit ion taken from Cross e t  a l .  1982. 
O r i g i n s  o f  sockeye salmon i n  t he  Upper Cook I n l e t  f i s h e r y  o f  1980 based on sca le  p a t t e r n  ana l ys i s .  Alaska 
Department o f  F i s h  and Game, Technica l  Data Report  No. 68, 81 pp. Catch s t a t i s t i c s  taken from Alaska Depart- 
ment o f  F i s h  and Game f i s h  t i c k e t  summaries dated f rom June 6, 1982. 



Appendix Table 13. Age composi t ion by f i s h e r y  o f  t he  Upper Cook I n l e t  comnercial sockeye salmon harvest ,  1981 '. 

Fishery Other Total 

Northern District 
East-side Set Net 

Northern District 
West-side Set Net 

Central District 
Drift Net 

Central District 
West-side Set Net 

Kalgin Island 
Set Net 

Salamatof Beach 
Set Net 

Kalifonsky Beach 
Set Net 

Cohoe/Ninilchi k 
Beach Set Net 

Total 

Numbers 
Percent 

Numbers 
Percent 

Numbers 
Percent 

Number s 
Percent 

Numbers 
Fer cent 

Numbers 
Percent 

Nunber s 
Percent 

Nunber s 
Rercent 

Numbers 
Percent 

Age composi t ion weighted by the  ca t ch  through t ime. Weighted age composit ion taken f rom Cross e t  a l .  1982. 
O r i g i n s  of sockeye salmon i n  t he  Upper Cook I n l e t  f i s h e r y  o f  1981 based on sca le  p a t t e r n  ana l ys i s .  Alaska 
Department of F i s h  and Game. D i v i s i o n  o f  Commercial F i she r i es .  I n  press. Catch s t a t i s t i c s  taken f rom 
Alaska Department of F i sh  and Game f i s h  t i c k e t  summaries dated June 6, 1982. 



Appendix Table  14. Age composi t ion by f i s h e r y  and yea r  of t h e  Upper Cook I n l e t  subs is tence and n o n - c o m r c i a l  
g i  11 n e t  sockeye salmon harvest ,  1979-1 981 

Other Total 

Year Fishery 8 Hrabers 0 Hmbers 8 Hrmbers 8 Hmbers 8 Hrnbere 8 Nabere 
- - - -- -- 

1979 Northern D i s t r i c t  
East-side 76.4 4,249 15.4 859 7 .O 388 0.6 34 0.6 34 100.0 5,564 

1980 Northern M s t r i c t  
West-side ( T y m k )  
5/23-6/16 42.9 112 42.1 110 9.2 24 5.0 15  0 0 100.0 26 1 

Northern M s t r i c t  
East-side 
6/21-8/15 45.2 2,310 32.6 1,696 19.2 995 2.5 132 0.3 15 100.0 5,178 

Central D i s t r i c t  
East-side 
8/lE-9/23 25.0 5 50.0 10  10.0 2 15.0 3 0 0 100.0 20 

Total 45.0 2,457 33.3 1,816 lE.7 1,021 2.7 150 0.3 15 100.0 5,459 

1981 Salematof Beach 
8/lE-9/19 24.6 20 65.2 54 4.4 4 5.1 4 0.7 1 100.0 83 

Kal if msky Beach 
8/l8-9/05 15.1 8 71.0 36 6.1 3 7.0 4 0 0 100.0 51 

~otal 21.3 41 65.8 in 5.7 11 6.2 12 1 .o 2 100.0 I 93 
--up- 

' Scales were n o t  c o l l e c t e d  f r om t h e  subs is tence catches, t h e r e  t he  age composi t ions o f  the  corrrnercial ca tch  
f rom t h e  same area and nea res t  da te  were used. 



Appendix Table 15. Age composi t ion by r i v e r  of  sockeye salmon escapement, Upper Cook I n l e t ,  1968. 

- 
River 3 3 4 4 4 5 5 6 6 6 7 ml 

1 2 1 2 3 2 3 2 3 4 3 

mitna River 1 
Eluabers le3 1,220 122 22,879 610 29,590 2,562 427 3,295 122 61,010 
Percent 0.3 2.0 0.2 37.5 1.0 8.5 4.2 0.7 5.4 0.2 100.0 

milw River Mlbers  
S p r t  PEarvest Wr@& 

Crescent River 4 
Hmber a 
Percent 

Piah Creek 5 
I Nmbers 
2 Percent 

Scales were n o t  c o l l e c t e d  from the  Susi tna R i ve r  i n  1968. The 1970-1981 average age composit ion o f  Susi tna 
R i v e r  escapement was a p p l i e d  t o  t he  1968 escapement. Age p ropo r t i ons  were n o t  weighted through t ime. 

2 Age composi t ion f o r  t he  Kenai R i v e r  escapement was developed from scales c o l l e c t e d  by f ishwheel .  Age propor- 
t i o n s  were n o t  weighted through t ime. Age composit ion f o r  t h e  Russian R i ve r  s p o r t  harves t  was der ived  from 
f i s h  caught w i t h  a  beach seine a t  t he  mouth of Lower Russian Lake. The Russian R i ve r  s p o r t  harves t  was sub- 
t r a c t e d  f r om the  escapement t o  c a l c u l a t e  numbers o f  spawners. 

3 Age composi t ion f o r  t he  K a s i l o f  R i ve r  escapement was developed f rom scales c o l l e c t e d  by f i shwhee l .  Age p ro -  
p o r t i o n s  were n o t  weighted through t ime. 

Scales were n o t  c o l l e c t e d  f r om the  Crescent R i ve r  i n  1968. The 1974-1975, 1978-1 981 average age composit ion 
was a p p l i e d  t o  t he  1968 escapement. Age p ropo r t i ons  were n o t  weighted through t ime. 

Scales were n o t  c o l l e c t e d  f rom F i sh  Creek i n  1968. The 1969-1981 average age composit ion was used, age 
p ropo r t i ons  were n o t  weighted through t ime. 



Appendix Table 16. Age composi t ion by r i v e r  o f  sockeye salmon escapement, Upper Cook I n l e t ,  1969. 

River 3 3 4 4 4 5 5 5 6 6 6 7 7 Total 
1 2 1 2 3 2 3 4 2 3 4 3 4 

m i t n a  ~ i v e r  1 
Nunbere 124 827 83 15,505 413 20,053 1,736 
Percent 0.3 2.0 0.2 37.5 1.0 18.5 4.2 

River 
escapement Nunber s 159 4,558 1,537 19,133 19,239 159 848 6,943 159 265 53,000 

Percent 0.3 8.6 2.9 36.1 36.3 0.3 1.6 13.1 0.3 0.5 100.0 

Rmaian River Nunbers 
Sport Earvest Percent 

spawners Nunber s 159 4,537 1,537 19,065 18,100 159 848 6.730 < 1  159 261 51,850 
Percent 0.3 8.7 3.0 36.8 35.5 0.3 1.6 13.0 0 0.3 0.5 100.0 

Kaeilof River 3 
Hmber s 
percent 

Crescent River 4 
NDber a 
Percent 

Fish Creek 
Nunber s 7,536 4,148 6 48 124 
Percent 60.5 33.3 5.2 1 .O 

Scales were n o t  c o l l e c t e d  from the  Susi tna R i v e r  i n  1969. The 1970-1981 average age composit ion was appl  i e d  
t o  t he  1969 escapement. Age p ropo r t i ons  were n o t  weighted through t ime. 

2 Age composi t ion f o r  t h e  Kenai R i v e r  escapement was developed f rom scales c o l l e c t e d  by f ishwheel . Age propor-  
t i o n s  were n o t  weighted through t ime. Age composit ion f o r  the  Russian R i ve r  s p o r t  ha rves t  was de r i ved  from 
sca les  taken f r om f i s h  pass ing through t h e  Russian R i ve r  we i r .  The Russian R i ve r  s p o r t  harves t  was sub t rac ted  
f rom t h e  escapement t o  c a l c u l a t e  numbers of spawners. 

3 Age composi t ion f o r  t h e  Kas i l o f  R i ve r  escapement was developed from scales c o l l e c t e d  by f ishwheel.  Age pro-  
p o r t i o n s  were n o t  weighted through t ime. 

Scales were n o t  c o l l e c t e d  from t h e  Crescent R i ve r  i n  1969. The 1974-1 975, 1978-1 981 average age composit ion 
was a p p l i e d  t o  t h e  1969 escapement. Age p ropo r t i ons  were n o t  weighted through t ime. 

Age composi t ion of F i s h  Creek escapement developed f r om sca le  samples c o l l e c t e d  a t  t he  we i r .  Age p ropo r t i ons  
were n o t  weighted through t ime. 



Appendix Table 17. Age composi t ion by r i v e r  o f  sockeye salmon escapement, Upper Cook I n l e t ,  1970. 

River 3 4 4 5 5 5 6 6 6 7 8 Toea1 
2 2 3 2 3 4 2 3 4 3 4 

Susitm River 1 

Russian River 
Sport Harvest 

Crescent River 4 

Pi& Creek 5 

Nunber s 
Percent 

Nunber a 
Fercent 

Nuaber a 
Percent 

N W r  B 
Percent 

Nmter s 
Percent 

mnter 6 
EQrcent 

Nmters 
Percent 

Age composi t ion f o r  t h e  Susi tna R i v e r  escapement was developed from scales c o l l e c t e d  by f ishwheel a t  
Sus i tna S t a t i o n .  Age p ropo r t i ons  were n o t  weighted through t ime. 

2 Age composi t ion f o r  t h e  Kenai R i v e r  escapement was developed from sca les  c o l l e c t e d  by  f ishwheel.  Age 
p ropo r t i ons  were n o t  weighted through t ime.  Age composi t ion f o r  t h e  Russian R i ve r  s p o r t  harves t  was 
de r i ved  from sca les  taken from f i s h  pass ing through t h e  Russian R i ve r  we i r .  Russian R i ve r  spo r t  harves t  
sub t rac ted  f rom t h e  escapement t o  c a l c u l a t e  numbers o f  spawners. 

3 Age composi t ion f o r  t he  K a s i l o f  R i ve r  escapement was developed f rom sca les  c o l l e c t e d  by f ishwheel .  Age 
p ropo r t i ons  were n o t  weighted through t ime.  

Scales were n o t  c o l l e c t e d  f r om Crescent R i v e r  i n  1970. The 1974-1975, 1978-1981 average age composit ion 
was a p p l i e d  t o  t h e  1971 escapement. Age p ropo r t i ons  were n o t  weighted through t ime. 

Age composi t ion o f  F i sh  Creek escapement developed f rom sca le  samples c o l l e c t e d  a t  t h e  we i r .  Age propor-  
t i o n s  were n o t  weighted through t ime.  



Appendix Table 18. Age composi t ion by  r i v e r  of sockeye salmon escapement, Upper Cook I n l e t ,  1971. 

River 3 4 4 5 5 6 6 6 7 Toea1 
2 2 3 2 3 2 3 4 3 

~usitna River 
tambrs 26,497 68,710 7,800 229 11,471 114,707 
Percent 23.1 59.9 6 8  0.2 10.0 100.0 

Russian River Mmbera 
sport riarvest ~ r c e n t  

spawnere Mmber e 24,696 8,593 llS,542 105,965 3,900 30,681 <1 
Percent 8.5 3 .O 39.9 36.6 1.4 10.6 0 

Kasilof River W&ers 5,850 
Percent 6.5 

crescent mver 4 m r s  132 7 ,436 
Percent 0.3 16.9 

Fish Creek Nmbers 2,680 26,190 159 1,978 893 
Nrcent 8.4 82.1 0.5 6.2 2 8 

Age composi t ion f o r  the Susi  tna R i v e r  escapement was developed f rom scales c o l l e c t e d  by f ishwheel a t  
Sus i tna S ta t i on .  Age p ropo r t i ons  were n o t  weighted through t ime. 

2 Age composi t ion f o r  t h e  Kenai R i v e r  escapement was developed f rom sca le  samples c o l l e c t e d  by f ishwheel .  
Age p r o p o r t i o n s  were n o t  weighted through t ime. Age composi t ion f o r  the  Russian R i ve r  s p o r t  harves t  
was developed f rom scales taken f rom f i s h  pass ing through t he  Russian R iver  we i r .  The Russian R i ve r  
s p o r t  harves t  was sub t rac ted  f rom the  escapement t o  c a l c u l a t e  numbers of spawners. 

Age composi t ion f o r  t he  K a s i l o f  R i v e r  escapement was developed f rom scales c o l l e c t e d  by f ishwheel . Age 
p r o p o r t i o n s  were n o t  weighted through t ime. 

Scales were n o t  c o l l e c t e d  f rom Crescent R i ve r  i n  1971. The 1974-1975, 1978-1981 average age composit ion 
was a p p l i e d  t o  t h e  1971 escapement. Age p ropo r t i ons  were n o t  w e i ~ h t e d  through t ime. 

Age composit ion of F i sh  Creek escapement developed f rom sca le  samples c o l l e c t e d  a t  t h e  we i r .  Age propor-  
t i o n s  were n o t  weighted through t ime.  Source: Chlupach, R. 1979. Enumeration o f  1979 a d u l t  salmon 
i m n i g r a t i o n  i n t o  6 i g  Lake watershed. Alaska Department o f  F i sh  and Game, D i v i s i o n  o f  F i she r i es  Rehabil i -  
t a t i o n  and Enhancement, 15 pp. [Unpubl i shed  manuscr ip t ) .  



Appendix Table 19. Age composi t ion by r i v e r  o f  sockeye salmon escapement, s p o r t  harvest ,  Upper Cook I n l e t ,  
1972l .  

River 3 4 4 5 5 6 6 6 7 7 Total 
2 2 3 2 3 2 3 4 3 4 

SLlsitM River 1 
Nuaber s 7,354 64,349 2,758 919 16;547 91,927 
Percent 8 .O 70.0 3.0 1 .O 18 .O 100.0 

River 
E s c a F h  Nuabers 636 67,734 1,590 106,212 73,776 636 64,554 2,226 636 

Percent 0.2 21.3 0.5 33.4 23.2 0.2 20.3 0.7 0.2 

Russian River Nunbers 1,204 
m r t  Harvest Percent 7.5 

Sprnmers Mrobers 636 66,530 1,590 105,377 63,023 636 61,376 2,162 636 (1 301,950 
Percent 0.2 22.1 0.5 34.9 20.9 0.2 M .3 0.7 0.2 0 100.0 

Kasilof River 
Mnber s 339 47,573 113 10,115 3,842 791 19,775 
Percent 0.3 42.1 0.1 35.5 3.4 0.7 17.5 

Crescent ~ i v e r  4 
Hmber s 186 10,478 41,292 2,170 682 7,192 
Percent 0.3 16.9 66.6 3.5 1.1 11.6 

Fish Creek 5 
Nuabers 77 2,296 4,454 77 77 6,981 
Percent 1.1 32.9 63.8 1.1 1.1 100.0 

Age composi t ion f o r  t he  Susi tna R i ve r  escapement was developed f rom sca les  c o l l e c t e d  by f ishwheel and 
g i l l n e t  a t  Sus i tna S t a t i o n .  Age p r o p o r t i o n s  were n o t  weighted through t ime. 

2 Age composi t ion o f  t he  Kenai R i v e r  escapement was developed f r om scales c o l l e c t e d  by f ishwheel.  Age propor-  
t i o n s  were n o t  weighted through t ime.  Scale samples were n o t  taken from the Russian R i ve r  escapement i n  
1972. The 1970-1981 average age composi t ion was appl  i e d  t o  the  1972 harves t .  The Russian R i ve r  s p o r t  
ha rves t  was sub t rac ted  f r om the  escapement t o  c a l c u l a t e  numbers of spawners. 

Age composi t ion f o r  t he  K a s i l o f  R i v e r  escapement was developed f rom sca les  c o l l e c t e d  by f ishwheels.  Age 
p r o p o r t i o n s  were n o t  weighted through t ime.  

Scales were n o t  c o l l e c t e d  from Crescent R i v e r  i n  1972. The 1974-1975, 1978-1981 average age composi t ion was 
a p p l i e d  t o  t h e  1972 escapement. Age p ropo r t i ons  were n o t  weighted through t ime. 

Age composi t ion of F i sh  Creek escapement developed from sca le  samples c o l l e c t e d  a t  t h e  we i r .  Age p ropo r t i ons  
were n o t  weighted through t ime.  Source: Chlupach, R. 1979. Enumeration o f  1979 a d u l t  salmon i m n i g r a t i o n  
i n t o  B i g  Lake watershed. Alaska Department of F i s h  and Game, D i v i s i o n  o f  F i s h e r i e s  R e h a b i l i t a t i o n  and 
Enhancement. 15 pp. (Unpubl i shed manuscr ip t ) .  



Appendix Table 20. Age composi t ion by r i v e r  of sockeye salmon escapement, s p o r t  harves t ,  Upper Cook I n l e t ,  
1 973. 

River 3 3 4 4 4 5 5 6 6 6 7 7 lrotal 
1 2 1 2 3 2 3 2 3 4 3 4 

Susitna River 1 
Nmber s 348 2,322 232 43,535 1,161 56,305 4,876 813 6,269 23 2 116,093 
Percent 0.3 2.0 0.2 37.5 1.0 48.5 4.2 0.7 5.4 0.2 100.0 

Kenai River 
Mmber s 
Percent 

1,101 17,983 4,037 251,028 29,727 2,936 59,087 1,101 367,000 
0.3 4.9 1.1 68.4 8.1 0.8 16.1 0.3 100.0 

Russian River Nunters 
Sport Aarvest Percent 

m r s  Mmber s 1,101 17,3U 4,037 250,564 23,744 2,936 57,319 <1 1,101 <1 358,070 
Percent 0.3 4.9 1.1 70.0 6.6 0.8 16.0 0 0.3 0 100.0 

Kasild River 3 
twnbcs 
Percent 

Crescent River 
Nmber 8 
Percent 

Fish Creek 5 
W r  s 
Percent 

Scales were n o t  sampled from t h e  Susi tna R i v e r  sockeye salmon escapement i n  1973. The 1970-1972 and 1975- 
1981 average age composi t ion was appl i e d  t o  t h e  1973 escapement. Age p ropo r t i ons  were n o t  weighted through 
t ime. 

2 Age composi t ion of  the  Kenai R i v e r  spawners developed f rom sca le  samples c o l l e c t e d  by f ishwheel  s a t  t h e  
sonar coun t ing  s i t e .  Age p ropo r t i ons  were n o t  weighted through t ime. Scales were n o t  c o l l e c t e d  f r om the  
Russian R i ve r  escapement i n  1973. The 1970-1 971, 1974-1 981 average age composi t ion o f  t h e  Russian R i ve r  
escapement was a p p l i e d  t o  t h e  1973 s p o r t  harves t .  The Russian R i ve r  s p o r t  ha rves t  was sub t rac ted  f rom 
t h e  escapement t o  c a l c u l a t e  numbers o f  spawners. 

3 Age composi t ion of t h e  Kas i l o f  R i v e r  escapement was developed f rom sca le  samples c o l l e c t e d  by f ishwheels  
l o c a t e d  a t  t he  sonar coun t ing  s i t e .  Age p r o p o r t i o n s  were n o t  weighted through t ime.  

Scales were no t  c o l l e c t e d  f rom Crescent R i v e r  i n  1973. The 1974-1975, 1978-1981 average age composit ion 
was appl  i e d  t o  t h e  1971 escapement. Age p ropo r t i ons  were n o t  weighted through t ime. 

Age composi t ion of  F i s h  Creek escapement developed f r om sca le  samples c o l l e c t e d  a t  t h e  we i r .  Age p ropo r t i ons  
were n o t  weighted through t ime. Source: Chlupach, R. 1979. Enumeration o f  1979 a d u l t  salmon immigra t ion  
i n t o  B i g  Lake watershed. Alaska.Department of F i s h  and Game, D i v i s i o n  o f  F i s h e r i e s  R e h a b i l i t a t i o n  and 
Enhancement. 15 pp. (Unpubl i shed manuscr ip t ) .  



Appendix Table 21. Age composit ion by r i v e r  o f  sockeye salmon escapement, spo r t  
harvest,  egg take f i s h  and spawners, Upper Cook I n l e t ,  1974. 

-it- R i r r  1 
~ . r m  72 38,655 72 am1 2,443 as  i , t n  72 71,819 
Rtcant 0.1 533 0.1 0 . 2  3.4 0.3 2.0 0.1 100.0 

KLmiloL Noa 3 
-aa -4 

Per cant 

?lsh Ibken fce NAxxs 71 1 l2l 9 
Bg93 and OCfaplng Rrcent 34.6 0.4 59.1 4.3 
wct rctrnncd to ltssi1ot 

a- ni- 4 ~ C S  1 1 , u 6  14,840 1,232 
Per cent 39.7 53.0 4.4 

P i h  Qeek W r .  13.6U 2,207 65 65 259 16 16,225 
Percent 83.9 U .6 0.4 0.4 1.6 0.1 100.0 

Scales were no t  c o l l e c t e d  f rom the mainstream o f  the Susitna River  i n  1974. 
The age composit ion est imates presented were ca l cu la ted  from scale samples 
c o l l e c t e d  by fishwheel a t  the Yetna River,  a  we i r  a t  Qu ig  Creek, a we i r  a t  
Shel l  Creek and a f ishwheel a t  Talchui tna River .  Age propor t ions  were n o t  
weighted through t ime. 

* Age composit ion of Kenai R iver  spawners developed from scale samples c o l l e c t e d  
by f ishwheels a t  the sonar count ing s i t e .  Age propor t ions  were n o t  weighted 
through time. Age composit ion of the Russian River spo r t  harvest  was developed 
from scale samples taken from f i s h  passing through the  Russian R iver  weir ,  age 
propor t ions  were n o t  weighted through time. Scales were n o t  taken from the 
Kenai R iver  spor t  harvest,  therefore, the Kenai R iver  escapement age composi- 
t i o n  was used. Russian River  s p o r t  harvest  and Kenai River  spo r t  harvest  above 
the sonar were subtracted from the escapement t o  c a l c u l a t e  numbers o f  spawners. 

Age composit ion of K a s i l o f  R iver  spawners developed from scale samples c o l l e c t e d  
by fishwheel s  a t  the  sonar count ing s i t e .  Age propor t ions  were n o t  weighted 
through time. Scales were n o t  c o l l e c t e d  from f i s h  taken f o r  eggs, therefore,  
the escapement age composit ion was used. F ish  taken f o r  eggs whose o f f s p r i n g  
were n o t  returned t o  Kas i lo f  R iver  were subtracted from the escapement t o  ca l -  
c u l a t e  numbers of spawners. 

Age composit ion of Crescent River  escapement developed from scale samples 
c o l l e c t e d  by fishwheel loca ted  a t  the mouth o f  the r i v e r .  Age propor t ions  
were n o t  weighted through time. 

Age composit ion of F ish Creek escapement developed from scale samples c o l l e c t e d  
a t  the weir. Age propor t ions  were n o t  weighted through time. Source: 
Chlupach, R. 1979. Enumeration o f  1979 a d u l t  salmon immigrat ion i n t o  B ig  Lake 
watershed. Alaska Department o f  F ish and Game, D i v i s i o n  o f  F isher ies  Rehabil i- 
t a t i o n  and Enhancement. 15 pp. (Unpublished manuscript) .  



Appendix Table 22. Age composi t ion by r i v e r  o f  sockeye salmon escapement, s p o r t  harves t ,  f i s h  taken f o r  eggs 
and spawners, Upper Cook I n l e t ,  1975. 

River 
32 

4 4 5 5 6 6 6 'Ibtal 
2 3 2 3 2 3 4 

SLlsitna River 
Nuabers 2,592 61 020 
Percent 2.4 36 -5 

Kenai River 
Escapement 

Russian River 
Sport Harvest 

K t 2 ~ i  River 

2 r t  Harvest 
low Sonar 

I 
ui 

Kasilof River 
I Esca~ement 

Nunbers 
Percent 

Nmber s 
Percent 

Nunber s 
Percent 

Nunbere 
Wrcent 

Fish Taken for  Nunber s 
ng Percent 

S u r z I  EfEflof 

Nunber s 
&%R+e 'T$+.P90fpercent 

spnrner s Mmber s 
Percent 

Crescent River EAmbers 
Percent 

Fish Creek Mmbers 1,494 26 14 
$7.; ?$ £3 1,252 Percent 5 .o 24&i 

' Age composi t ion o f  Sus i tna  R i ve r  escapement developed f rom sca le  samples c o l l e c t e d  by f ishwheel  a t  the 
sonar coun t ing  s i t e .  Age p r o p o r t i o n s  were n o t  weighted through t ime.  



Appendix Table 22. Age composi t ion by r i v e r  of sockeye salmon escapement, s p o r t  harvest ,  f i s h  taken f o r  eggs 
and spawners, Upper Cook I n l e t ,  1975 (con t inued) .  

2 Age composi t ion o f  Kenai R i ve r  spawners developed f rom sca le  samples c o l l e c t e d  by f ishwheel  s a t  t he  sonar 
coun t i ng  s i t e .  Age p ropo r t i ons  were n o t  weighted through t ime. Age composit ion o f  the  Russian R i ve r  spo r t  
ha rves t  was developed f rom sca le  samples taken f rom f i s h  passing through the Russian R iver  weir ,  age propor-  
t i o n s  were n o t  weighted through t ime. Scales were n o t  taken f rom the  Kenai R iver  s p o r t  harvest ,  therefore,  
t h e  Kenai escapement age composi t ion was used. Russian R i ve r  s p o r t  harves t  and Kenai R iver  spo r t  harves t  
above t he  sonar were sub t rac ted  f rom the escapement t o  c a l c u l a t e  numbers o f  spawners. 

3 Age composi t ion o f  K a s i l o f  R i ve r  spawners developed f rom sca le  samples c o l l e c t e d  by f ishwheel s a t  the  sonar 
coun t i ng  s i t e .  Age p ropo r t i ons  were n o t  weighted through t ime. Scales were n o t  c o l l e c t e d  from f i s h  taken 
f o r  eggs, therefore,  t h e  escapement age composit ion was used. F i sh  whose o f f s p r i n g  were n o t  re tu rned  t o  
K a s i l o f  R i v e r  were sub t rac ted  f rom the  escapement t o  c a l c u l a t e  numbers o f  spawners. 

Age composi t ion o f  Crescent R i v e r  escapement developed f rom sca le  samples c o l l e c t e d  by f ishwheel s l oca ted  a t  
t he  mouth o f  the  r i v e r .  Age p ropo r t i ons  were n o t  weighted through t ime. 

I 

Age composi t ion o f  F i sh  Creek escapement developed f rom sca le  samples c o l l e c t e d  a t  t he  we i r .  Age p ropo r t i ons  ? were n o t  weighted through t ime. Source: Chlupach, R. 1979. Enumeration o f  1979 a d u l t  salmon i m i g r a t i o n  
i n t o  B i g  Lake watershed. Alaska Department o f  F ish  and Game, D i v i s i o n  o f  F i she r i es  R e h a b i l i t a t i o n  and 
Enhancement. 15 pp. (Unpubl i shed  manuscr ip t )  . 



Appendix Table 23. Age composi t ion by r i v e r  of sockeye salmon escapement, s p o r t  harves t ,  f i s h  taken f o r  eggs 
and spawners, Upper Cook I n l e t ,  1976. 

River 3 4 4 5 5 6 6 
2 2 3 2 3 2 

Other Total 
3 

Susitna River 1 
Elunbers 7,326 
Percent 6.6 494743 

K e ~ i  River 2 
Escapement Nunbers 3,108 174&!1 Percent 7t4!8 76a8!8 8324!8 
Russian River Nunbers 1 494 58 9 8 65 

34.6 
3 233 

13.6 
21 9 

 port Harvest Percent 10.9 4.3 1.6 'Id'18 
Kenai River Nunber s 49 2 235 

46 .o 97 

E r t  Harvest Fercent 1 .O 2.0 2818 li?? ?! 13 ! &?I 
ow Sonar 

Nunbers 131 6 045 46 .o 
26 
2.8 '43 2 91 

1 .o 4.0 ' r 8 3  1% Yd$ 
Spawners Nunbers 7,3? 72g:i 7 2 3 f t  26 , l l t  3tPf8 167 26 

47 ..a. Percent 2. 7. 3t!?8 351d!8 
Kasilof River 3 

I Escapement Nunber s 278 49 62 
cn Percent 0.2 34.8 
CD 

I Fish Taken for Nunber s 11 1 95 
Fk&s and O f f y i n g  Percent 0.2 

Returned o kasilof 
35.t 

-rs Nunber s 267 Percent 0.2 47585(2 
Crescent River Nunbers 153 8 61 33 966 1,785 

16.8 19 5 916 
Percent 0.3 66.6 3.5 11.6 68'3 

Fish Creek Nunber s 140 9 907 238 800 28 22z8 Percent 1 .O f0.6 1.7 5.7 0.2 'f&?f 

' Age composi t ion of Sus i tna R i v e r  escapement developed f rom sca le  samples c o l l e c t e d  by f ishwheel  a t  the sonar 
coun t ing  s i t e .  Age p r o p o r t i o n s  were no t  weighted through t ime. 

Age composi t ion of Kenai R i ve r  spawners developed f rom sca le  samples c o l l e c t e d  by f i shwhee ls  a t  the sonar 
coun t ing  s i t e .  Age p ropo r t i ons  were n o t  weighted through t ime. Age composit ion of the Russian R iver  spor t  
ha rves t  was developed f rom sca le  samples taken from f i s h  pass ing through t he  Russian R iver  we i r ,  age propor- 
t i o n s  were n o t  weighted through t ime. Scales were n o t  taken f rom Kenai R i ve r  s p o r t  harvest ,  therefore,  the  
Kenai escapement age composi t ion was used. Russian R i ve r  s p o r t  ha rves t  and the  Kenai R i ve r  spo r t  harves t  
above t h e  sonar were sub t rac ted  f rom t h e  escapement t o  c a l c u l a t e  numbers o f  spawners. 



Appendix Table 23. Age composi t ion by r i v e r  of sockeye salmon escapement, s p o r t  harvest ,  f i s h  taken f o r  eggs 
and spawners, Upper Cook In1  e t ,  1976 (cont inued) .  

3 Age composi t ion o f  K a s i l o f  R i v e r  spawners developed f rom scale samples c o l l e c t e d  by f ishwheels a t  the  sonar 
coun t i ng  s i t e .  Age p ropo r t i ons  were n o t  weighted through t ime. Scales were n o t  c o l  l e c t e d  f rom f i s h  taken 
f o r  eggs, t he re fo re ,  escapement age composi t ion was used. The f i s h  whose o f f s p r i n g  were no t  re tu rned  t o  
K a s i l o f  R i v e r  were sub t rac ted  f rom the  escapement t o  c a l c u l a t e  numbers o f  spawners. 

Scales were n o t  taken from the  Crescent R i v e r  escapement i n  1976. Age composit ion o f  Crescent R i ve r  escape- 
ment was developed f rom the  1974-1 975, 1978-1 981 average. 

Age composi t ion o f  F i sh  Creek escapement developed f rom sca le  samples c o l l e c t e d  a t  the  wei r .  Age p ropo r t i ons  
were n o t  weighted through t ime. Source: Chlupach, R. 1979. Enumeration o f  1979 a d u l t  salmon imn ig ra t i on  
i n t o  B i g  Lake watershed. Alaska Department of F i sh  and Game, D i v i s i o n  o f  F i she r i es  R e h a b i l i t a t i o n  and 
Enhancement. 15 pp. (Unpubl i shed manuscr ip t ) .  



Appendix Table 24. Age composition by river of sockeye salmon escapement, sport harvest, f i sh  taken for eggs 
and spawners, Upper Cook Inlet,  1977. 

3 4 4 5 5 6 6 
River 2 2 3 2 3 2 3 lMal 

Susitna River 1 
Escapement Nunbers 3,094 51,646 238 173,264 8,330 2 3  1,190 

Percent 1.3 22.7 0.1 72.8 3.5 0.1 0.5 100.0 
m,m 

Sport Harvest Nunbers 69 1,145 5 3,841 185 5 26 5,276 
Percent 1.3 22.7 0.1 72.8 3.5 0.1 0.5 100.0 

Nunbers 3,025 50,501 233 169,423 8,145 233 1,164 232,724 
Wrcent 1.3 22.7 0.1 72.8 3.5 0.1 0.5 100.0 

Kenai River 2 
Escapaoent  Nunber s 

Percent 

Russian River Nunber s 
Sport Harvest Brcent 

Kenai River timbers 
Sport Harvest Percent 
Below S w r  

Kenai River Nunber s 
Sport Harvest Percent 
Fbave Sonar 

Nunber s 
Percent 

Kasilof River 
E s c a m  Nunbers 465 46,500 1,240 46,345 42,780 

Percent 0.3 30.0 0.8 29.9 27.6 

Fish Taken for Nunber s 1 86 2 86 79 
Eggs and Off spring Percent 0.3 30.0 0.8 29.9 27.6 
Returned t o  Kasilof 

Fish Taken for Nunber s 4 45 2 12 451 416 
Eggs and (Xf spring Percent 0.3 30.0 0.8 29.9 27.6 
Not Returned t o  Kasilof 

w r s  Nunber s 461 46,048 1,228 45,894 42,364 17,498 153,493 
Percent 0.3 30.0 0.8 29.9 27.6 11.4 100.0 

-Continued- 



Appendix Table 24. Age composi t ion by r i v e r  of sockeye salmon escapement, spo r t  harves t ,  f i s h  taken f o r  eggs 
and spawners, Upper Cook In1  e t  , 1977 (con t inued) .  

3 4 4 5 5 6 6 
River 2 2 3 2 3 2 3 Total 

Crescent River Nmber a 261 14,703 
&rent  0.3 16.9 

Fish Creek Nunber a 601 1,783 10 2,654 135 
percent 11.6 34.4 0.2 51.2 2.6 

Age composi t ion o f  Sus i tna  R iver  escapement developed from sca le  samples c o l l e c t e d  by f ishwheel  a t  the  sonar 
coun t ing  s i t e .  Age p ropo r t i ons  were n o t  weighted through t ime. Scales were n o t  sampled f rom the  spo r t  har-  

I 
rn ves t ,  t he re fo re ,  age composi t ion o f  t h e  escapement was used. The s p o r t  harves t  was sub t rac ted  f rom the  
IU 
I escapement t o  c a l c u l a t e  number o f  spawners. 

2 Age composi t ion o f  Kenai R i v e r  escapement developed f rom sca le  samples c o l l e c t e d  by f ishwheel  a t  the  sonar 
coun t i ng  s i t e .  Age p r o p o r t i o n s  were n o t  weighted through t ime.  Age composit ion o f  t he  Russian R iver  spo r t  
ha rves t  was developed f rom sca le  samples taken f rom f i s h  pass ing through the  Russian R iver  wei r ,  age propor-  
t i o n s  were n o t  weighted through t ime. Scales were n o t  taken f rom Kenai R iver  s p o r t  harves t  there fo re ,  the 
Kenai escapement age composi t ion was used. The Russian R i ve r  s p o r t  harves t  and the Kenai R iver  spo r t  harves t  
above t h e  sonar were sub t rac ted  f rom the escapement t o  c a l c u l a t e  numbers of spawners. 

Age composi t ion o f  K a s i l o f  R i v e r  escapement developed from sca le  samples c o l l e c t e d  by f ishwheel  a t  the sonar 
coun t i ng  s i t e .  Age p ropo r t i ons  were n o t  weighted through t ime. Scales were n o t  c o l l e c t e d  f rom f i s h  taken f o r  
eggs, t he re fo re ,  escapement age composi t ion was used. The f i s h  taken f o r  eggs whose o f f s p r i n g  were no t  
r e tu rned  t o  K a s i l o f  R i v e r  system were sub t rac ted  f rom t h e  escapement t o  c a l c u l a t e d  numbers o f  spawners. 

Scales were n o t  taken f r om t h e  Crescent R i ve r  escapement i n  1977. The average age composi t ion f rom years 
1974-1 975 and 1978-1 981 was appl i e d  t o  t h e  1977 escapements. 

Age composi t ion o f  F i sh  Creek escapement developed from sca le  samples taken a t  the we i r .  Age p ropor t ions  
were n o t  weighted through t ime. 



Appendix Table 25. Age composi t ion by r i v e r  of sockeye salmon escapement, s p o r t  harves t ,  f i s h  taken f o r  eggs 
and spawners, Upper Cook I n l e t ,  1978. 

River 3 4 4 5 5 6 6 Total 
2 2 3 2 3 2 3 

Susitna River 
Escapement Nunbers 3,478 percent 3.7 45d3 713 7 8  333!!9 21%3 
Sport Harvest Nunbers 36 468 78 350 24 1 14 971 

Percent 3.7 48.2 8 .O 36 .O 2.5 0.1 1.5 100.0 

spawners Nunbers 3,442 44g45 7,442 33 491 2t%74 93 
lr13 

93 029 
Percent 3.7 8 .O $6.0 0.1 160.0 

K e ~ i  River 2 
E-@ Nunbers Percent 
Russian River Nunbers 221 1, 00 14 424 

2.3 % .8 ??'o 24 53 
Sport Harvest Percent 0.9 160.8 

Kenai River Nunbers 
2' r t  Harvest Percent 
lCW SOMK 

Nunbers 
s t  , r e  

S~awner s Nunbere 9,141 1,123 3,924 7 49 
3"34a:2 11,53 

349 928 
Percent 2.6 0.3 1.1 0.2 160.0 

Kasilaf River 
E-pemerrt Nunber s Percent 

Fish Taken for Nunber s 
E c y  and O f f ~ 8 i p g  Percent 
Re urned to  
Fish Taken for Nunber s 

s and Off 8 Returned%i%i!%ce* 

spawners Nunber s Percent 

Crescent River Nunbers 3,404 61 642 8 954 74 00 
Percent 4.6 63.3 12.1 160.8 

Fish Creek 5 Nunbers 1 8 4  1 422 178 35 
1% 

3 555 
Percent 6.0 40 .0 5.0 1 .O 160.0 

' Age composi t ion of Sus i tna  R i ve r  spawners developed f rom sca le  sampled c o l l e c t e d  f ishwheel  a t  the  sonar 
s i t e .  Age p r o p o r t i o n s  n o t  weighted through t ime. Scales were n o t  taken f r om s p o r t  harvest ,  the re fo re ,  
age composi t ion of escapement was used. The s p o r t  harves t  was sub t rac ted  f rom the  escapement t o  c a l c u l a t e  
t h e  number o f  spawners. 



Appendix Table 25. Age composi t ion by  r i v e r  o f  sockeye salmon escapement, s p o r t  harves t ,  f i s h  taken f o r  eggs 
and spawners, Upper Cook I n l e t ,  1978 (con t inued) .  

* Age composi t ion o f  Kenai R i v e r  spawners developed f r om sca le  samples taken by f i shwhee ls  a t  the  sonar s i t e .  
Age p r o p o r t i o n  was weighted through t ime  by escapement counts.  Age composi t ion of t he  Russian R i ve r  s p o r t  
ha rves t  developed from s c a l e  samples taken f rom f i s h  pass ing through t he  Russian R i v e r  we i r .  Age p ropo r t i ons  
f o r  Russian R i v e r  were n o t  weighted through t ime. Scales were n o t  taken f r om Kenai R i v e r  s p o r t  harves t ,  
t he re fo re ,  Kenai escapement age composi t ion was used. The Russian R i v e r  s p o r t  ha rves t  and t he  Kenai R i ve r  
s p o r t  ha rves t  above t h e  sonar s i t e  were sub t rac ted  f rom the  escapement t o  c a l c u l a t e  the  numbers o f  spawners. 

Age composi t ion o f  Kas i l o f  R i v e r  spawners developed from sca le  samples c o l l e c t e d  by f i shwhee ls  a t  t he  sonar 
s i t e .  Age p r o p o r t i o n s  were weighted through t ime  by escapement counts. Scales were n o t  sampled from f i s h  
taken f o r  eggs, there fo re ,  escapement age composi t ion was used. The f i s h  whose o f f s p r i n g  were n o t  r e tu rned  
t o  K a s i l o f  R i v e r  were sub t rac ted  f rom t h e  escapement t o  c a l c u l a t e  numbers o f  spawners. 

Age composi t ion o f  Crescent R i v e r  escapement developed f rom sca le  samples taken by beach se ine a t  Crescent 
Lake. Age p r o p o r t i o n s  were n o t  weighted through t ime. 

& Age composi t ion o f  F i s h  Creek escapement was developed f rom sca le  samples taken a t  t h e  we i r .  Age p ropo r t i ons  
P 
I were n o t  weighted through t ime. 



Appendix Table 26. Age composi t ion by r i v e r  of sockeye salmon escapement, s p o r t  harves t ,  f i s h  taken f o r  eggs 
and spawners, Upper Cook I n l e t ,  1979'. 

River 
31 32 41 

4 4 5 5 6 6 
3 2 3 2 64 

7 
2 3 4 

Total 

Susitna River 1 Nunbers 
-Pement Percent 
Sport Harvest Nunbers 

Percent 

% = = - r e  Nunbers Percent 

Kenai River Nunber s 
-Pernee Percent 
Russian River Nuabers 
S p r t  Harvest Percent 

K e ~ i  River Nunber s 
S p r t  Harvest Percent 
Belav Sonar 

Nmkr s 

Spawners Nunber s 
Percent 

I 
07 
Ln 
I 

Kasilof River Nunbers 
Escapement Percent 
Fish Taken for Nunbers 

and Off ring Percent 
2Erned t o  Es i lof  

Fish Taken for Nunbers 

N3?= and Offspring Percent 
Returned t o  Kasilof 

Nunber s 
Percent 

Crescent River ' Nmber s 
Rrcent 

Fish Creek Nunbers 
Percent 

Age composi t ions of Sus i tna  R i v e r  spawners and the s p o r t  ha rves t  were developed from sca le  samples c o l l e c t e d  
by f ishwheel a t  t h e  sonar s i t e .  Age p ropo r t i ons  were weighted through t ime by escapement numbers. The s p o r t  
harves t  was sub t rac ted  from the  escapement t o  c a l c u l a t e  numbers o f  spawners. 



Appendix Table 26. Age composit ion by  r i v e r  of sockeye salmon escapement, spo r t  harvest,  f i s h  taken f o r  
eggs and spawners, Upper Cook I n l e t ,  1979' (cont inued). 

2 Age composit ion o f  Kenai R iver  spawners developed from scales c o l l e c t e d  by f ishwheels and g i l l n e t s .  Age 
p ropo r t i ons  f o r  t he  escapement were weighted through t ime by escapement numbers. Age composit ion o f  the 
Russian R iver  s p o r t  harvest  was developed from scale samples taken from f i s h  passing through the Russian 
R iver  weir ,  age propor t ions  were not  weighted through time. Scales were n o t  taken from the Kenai R iver  
spo r t  harvest,  there fore ,  the Kenai R ive r  escapement age composit ion was used. The Russian River  spor t  
harvest  and the Kenai R iver  spo r t  harvest  above the  sonar s i t e  were subtracted from the escapement t o  c a l -  
c u l a t e  numbers o f  spawners. 

3 Age composit ion est imates f o r  K a s i l o f  River  spawners and egg-take f i s h  were developed from scale samples 
c o l l e c t e d  by f ishwheel a t  the  sonar s i t e .  Age propor t ions  were weighted through t ime by escapement numbers. 
The f i s h  taken f o r  eggs whose o f fspr ing  were n o t  returned t o  K a s i l o f  R iver  were subtracted f rom escapement 
t o  c a l c u l a t e  numbers o f  spawners. 

Age composit ion o f  Crescent R iver  escapement was developed from sca le  samples taken by t r i p  seine loca ted 
a t  the sonar s i t e .  Age propor t ions  were weighted through t ime by escapement numbers. 

Age composit ion of F ish  Creek escapement was developed from scale samples taken a t  the weir .  Age propor t ions  
were n o t  weighted through time. 



Appendix Table 27. Age composition by river of sockeye salmon escapement, 
sport harvest, f i sh  taken fo r  eggs and spawners, Upper 
Cook In le t ,  1980. 

River 4 5 5 6 Other 2 2 3 3 
'Patal 

Susitna River 1 
Escapement NuPber s Percent 
s p r t  Barvest Mrmbers 

Percent 

sFawners Nunber s Percent 

Kenai River 
ggzs Nunber s 

Percent 
N W r s  
Percent 
Nurbr s 
Percent 

Russian River 
Sport Harvest 

Nrmber s 
Percent 

Kasilof River 3 
Escapement Nunbers Percent 

Fish  Taken for Nunber s 9 and M f g i n g  Percent 
W urned to siluf 
Fish Taken for Nunbers 

and Off ring Percent 
o Kasilof @Re,mdse 

spawners Mmber s Percent 

Crescent River Nmbers 
Percent 

Fish  Creek 5 Nlmber s 
Percent 

' Age composition of Susitna River escapement developed from scale samples 
collected by fishwheel a t  the sonar s i t e .  Age proportions were weighted 
through time by escapement numbers. Scales were not sampled from the sport 
harvest, therefore, age composition of the escapement was used. The "other" 
age class  category was comprised of 4,328 age 3, f i sh ,  238 age 4, f i sh ,  
2,645 age 6, f i s h ,  and 238 age 7, f i sh .  The sport harvest was subtracted 
from the escapement t o  calculate numbers of spawners. 

Age composition of Kenai River escapement developed from scales collected by 
fishwheels and gi l lnets .  Age proportions fo r  the escapement were weighted 
through time by escapement numbers. Age composition of the Russian River 
sport harvest was developed from scale samples taken from f i sh  passing through 
the Russian River weir, age proportions were not weighted through time. 
Scales were not taken from the Kenai River sport harvest, therefore, the Kenai 
River escapement age composition was used. The "other" age class  category was 
comprised of 3,477 age 3, f i sh  and 397 age 4, f i sh .  The Russian River sport 
harvest and the Kenai River sport harvest above the sonar s i t e  were subtracted 
from the escapement to  calculate number of spawners. 



Appendix Table 27. Age composition by r iver  of sockeye salmon escapement, 
sport harvest, f i sh  taken for  eggs and spawners, Upper 
Cook In le t ,  1980 (continued). 

Age composition estimates for  Kasilof River escapement and egg-take f i sh  were 
developed from scale samples collected by fishwheel a t  the sonar s i t e .  Age 
proportions were weighted through time by escapement numbers. The "other" 
age class  category was comprised of age 3, f ish (1,870). Fish whose offspring 
were not returned to the Kasilof River system were subtracted from the escape- 
ment to  calculate numbers of spawners. 

Age composi tion of Crescent River escapement was developed from scale samples 
taken by beach seine, and fishwheel a t  the sonar s i t e  and along the lake. Age 
proportions were not weighted through time. The "other" age class  category 
was comprised of 6, f i sh  (1,908). 

Age composition of Fish Creek escapement was developed from scale samples 
taken a t  the weir. Age proportions were not weighted through time. The 
"other" age class  category was comprised of 3,220 age 3, f i s h ,  2,228 age 4, 
f i s h ,  and 251 age 6 4  f ish.  



Appendix Table 28. Age composit ion by r i v e r  of sockeye salmon escapement, 
spo r t  harvest,  f i s h  taken fo r  eggs and spawners, Upper 
Cook I n l e t ,  1981. 

--_L_________-_____----------------------------------------------------------------------------- 

River 4 5 6 Other 
3 2 3 

Total 
2 ........................................................................................ 

Susitna River 1 
Escapement Numbers 30,$!8 2824398 10,398 1 5 , i P t  

Percent 2 * 8 f f  348a8 f8  
Sport Barvest Numbers 8 5 1 67 43.0 3 f t  

7 4  10  
Percent 4.5 0.6 f 6 X 3  

Spawners Numbers 30*k:% 2804!!?i 10,pi 1 5 ~ p g  2,8360 Percent 3386?i?8 

Kenai River 2 
Escapement Numbers 66 096 289 272 33 ,04f  19,584 0 40 000 

Percent i6.2 j0.9 8 .  4.8 0 f60.0 

Russian River Numbers 
~ a r c e n t  3i31i l t 2 f f  ' " 8 3  4 48 

Sport Barvest i 8  .a 6 3 2 j  68 ?8 
Kenai River Numbers 
S r t  Barvest 
B ~ O W  Sonar 

Percent 18?1 318?8 

Numbers 
percent 'iifi 1°f8f$ l v B ' I P  

Spawners Numbers 6 0  48 2 7 7 f f f 8  17 j 14,40 
Percent f6.Z 3.3 8 3 6 ! b i 3  

Kasilof River 
Escapement Numbers 7 7  14 

percant 58.2 15968?1 1518!8 4*i3 
Sport Barvest Numbers 3 244 66S! f  s f 8  i2 8 10  4 

Percent 30.2 i6a.a 
Fish Taken or Numbers 2 7 6 1  5 687 
Eg s and Otfspr n Percent 50.2 62.2 
~e?urned t o  rast i8r  
Fish Ta en or Numbers 
E s an s ring Percent 38!$ 

R e i r n e 6  Fo ,silo, 
Spawner s Numbers 

Percent 7752i 15963f3 2 l 5 * E !  4p!?1 8 25Pa69il 
Crescent River Numbers 

Percent 31818 1335f3 3 p B ! L  20 r3f B 03 4f b E ? i  
Fish Creek 5 Numbers 

~ e r c e n t  3061T8 1 8 d f I  P 3 8 13 50 479 
160.0 ............................................................................................ 

' Age composit ion o f  Susitna River  escapement developed from scale samples , 

c o l l e c t e d  by f ishwheel a t  the  sonar s i t e .  Age p ropo r t i ons  were weighted 
through t ime by escapement numbers. Scales were n o t  sampled from the  spo r t  
harvest,  therefore, age composit ion o f  the  escapement was used. The "o ther "  
age c lass  category was comprised of 1,699 age 3, f i sh ,  341 age 6, f i s h .  The 
s p o r t  harvest  was subtracted from the escapement t o  c a l c u l a t e  numbers o f  
spawners. 

Age composit ion of Kenai River escapement was developed f rom scales c o l l e c t e d  
by f ishwheels and g i l l n e t s .  Age propor t ions  f o r  the  escapement were weighted 
through t ime by escapement counts. Scales were n o t  taken from the Kenai 
R iver  spo r t  harvest,  there fore ,  the age composit ion of t he  Kenai R iver  escape- 
ment was used. Scales were n o t  taken f rom the Russian River  spo r t  harvest ,  
there fore ,  the age composit ion o f  t he  Russian R iver  escapement was used. 
Russian R iver  spo r t  harvest  and Kenai R iver  spo r t  harvest  above the  sonar 
s i t e  were subtracted f rom the Kenai R iver  escapement t o  c a l c u l a t e  numbers o f  
spawners. 



Appendix Table 28. Age composit ion by r i v e r  o f  sockeye salmon escapement, 
spo r t  harvest,  f i s h  taken f o r  eggs and spawners, Upper 
Cook I n l e t ,  1981 (cont inued). 

3 Age composit ion o f  K a s i l o f  River  escapement was developed from scales c o l l e c t e d  
by f ishwheel s  a t  the sonar s i t e .  Scales were no t  taken from the spo r t  f i s h  
harvest  ( inc ludes  d i p  n e t  and hook and 1 i n e  catch) o r  from egg take f i s h ,  
there fore ,  the  age composit ion of the  escapement was used. Sport harvest  was 
n o t  subtracted from escapement because i t  occurred down r i v e r  o f  the  escape- 
ment enumeration. Eggs from the  m a j o r i t y  o f  the f i s h  (95%) were r a i s e d  t o  f r y  
and re turned t o  Tustumena Lake. Therefore, on ly  t h a t  percent  (5%) of f i s h  
whose eggs were n o t  re tu rned t o  K a s i l o f  River  were subtracted from the escape- 
ment t o  c a l c u l a t e  the  numbers o f  spawners. 

Age composit ion o f  Crescent R iver  escapement was developed f rom scale samples 
taken by beach seine, and f ishwheel a t  the sonar s i t e .  Age p ropo r t i ons  were 
weighted through time. The "o ther "  age c lass  category was comprised o f  30 age 
4, f i s h ,  30 age 6, f i sh ,  and 31 age 7, f i sh .  

Age composit ion o f  F i sh  Creek escapement was developed f rom scale samples 
taken a t  the  weir .  Age propor t ions  were weighted through t ime. The "o ther "  
age c lass  category was comprised o f  566 age 3, f i s h  and 227 age 6, f i sh .  



Appendix Table 29. Run composit ion es t imates  o f  t h e  Upper Cook I n l e t  sockeye salmon harves t  by f i s h e r y  and 
age group, 1978l .  

4 5 5 
Fishery 

6 
S v S M  % 2 Nunbere 8 2 -re 3 tunbere % 3 -re =re a "Are 

Northe District  Susipa 5$:9 
EBst-Bfa, set 

Total 100.0 7,227 loo. 5,699 100.0 3 a 8 9  100.0 1,282 

Northe District 
~est-Bf% Set 

8 2 .  

Total 10 19.03 10 33. 

A l l o c a t i o n  o f  t he  ca tch  t o  r i v e r  of o r i g i n  based on r e s u l t s  f rom sca le  p a t t e r n  analyses as repo r ted  by Bethe 
e t  a l .  1980. O r i g i n s  o f  sockeye salmon i n  t he  Upper Cook I n l e t  f i s h e r y  o f  1978 based on sca le  p a t t e r n  
ana l ys i s .  Alaska Department o f  F i sh  and Game, I n fo rma t i ona l  L e a f l e t  No. 186, 45 pp. Est imates o f  F i sh  
Creek 's  c o n t r i b u t i o n  were developed by t a k i n g  the  p ropo r t i ons  by age c l ass  t h a t  F i s h  Creek represented o f  
t he  t o t a l  escapement and app l y i ng  those p ropo r t i ons  t o  the  ca tch .  F i s h  Creek's c o n t r i b u t i o n  was sub t rac ted  
f rom the  ca tch  t o t a l s  and r u n  p ropo r t i ons  f o r  t he  o the r  systems which were developed f rom sca le  pa t t e rns  
were a p p l i e d  t o  t h e  ad jus ted  catch. Age 5, r un  composi t ion es t imates  developed by Bethe 1980 were expanded 
by t h e  remain ing age c l a s s  us ing ' techn iques  documented i n  Cross e t  a l .  1981, O r i g i n s  o f  sockeye salmon i n  
Upper Cook I n l e t  f i s h e r y  o f  1979 based on sca le  p a t t e r n  ana l ys i s .  Alaska Department o f  F i s h  and Game, Tech- 
n i c a l  Data Repor t  No. 58, 76 pp. 



Appendix Table 29. Run composi t ion es t imates  of t he  Upper Cook I n l e t  sockeye salmon ha rves t  by f i s h e r y  and 
age group, 1978l  (cont inued) .  

2 Scales were n o t  c o l l e c t e d  f rom t h e  1978 Ka lg i n  I s l a n d  s e t  n e t  sockeye salmon harves t .  The age composi t ion 
o f  t h e  1978 Cent ra l  D i s t r i c t  d r i f t  ha rves t  was used f o r  t h e  1978 Ka lg i n  I s l a n d  catch.  The ca tch  was a l l o c a t e d  
by r u n  by t a k i n g  t he  p r o p o r t i o n s  o f  t h e  t o t a l  escapement f o r  an age c l a s s  which each run  comprised and m u l t i -  
p l y i n g  t h e  ca t ch  of t h a t  age c l a s s  by t h e  p r o p o r t i o n  t o  c a l c u l a t e  ca t ch  by run.  

Age 5, r u n  es t imates  developed b y  Bethe 1980 f o r  Boulder Po in t ,  Nor th  Salamatof, and South Salamatof were 
added t oge the r  and averaged t o  compute a t o t a l  Salamatof age 5, r u n  est imate.  Age 5, es t imates  were expanded 
t o  remain ing age c lasses  (Cross e t  a l .  1981) and a p p l i e d  t o  f i n a l  ca tch  s t a t i s t i c s .  

Age 5, r u n  es t imates  developed by Bethe 1980 f o r  Nor th  Kal i fonsky and South Ka l i fonsky  were added toge ther  
and averaged t o  compute a t o t a l  Ka l i fonsky  Beach age 5, r u n  est imate.  Age 5, es t imates  were then expanded 
t o  remain ing age c lasses  (Cross e t  a l .  1981) and a p p l i e d  t o  f i n a l  ca t ch  s t a t i s t i c s .  

Age 5, r u n  es t imates  developed by Bethe 1980 f o r  Cohoe/Nin i lch ik  Beach were added t oge the r  and averaged t o  
compute a t o t a l  Cohoe/N in i l ch ik  Beach age 5,  r u n  est imate.  Age 5, es t imates  were then expanded t o  remain ing 
age c lasses  (Cross e t  a1 . 1981 ) and a p p l i e d  t o  f i n a l  ca tch  s t a t i s t i c s .  



Appendix Table 30. Run composit ion est imates of t h e  Upper Cook I n l e t  sockeye salmon harves t  by f i s h e r y  and 
age group, 197g1. 

4 5 5 6 Other 
Fishery 

-1 
system % 2 Nur&ers 8 2 tJunbers % 3 Nunbere % 3 N m b r s  W n b r s  8 Nmbers 

Northern D i s t r i c t  Susitna 36.7 17,067 8.1 762 13.7 580 7.4 28 8.1 30 30.3 18,467 
East-side Set Kenai 41.1 19,106 89.5 8,409 83.6 3,550 92.6 318 3.0 11 51.6 31,424 

Fish 22.2 10,347 2.4 230 2.7 115 0 0 88.9 329 18.1 11,022 
Total 100.0 46,520 100.0 9,401 100.0 4,245 100.0 376 100.0 370 100.0 60,912 

Northern D i s t r i c t  Susitna 42.7 10,739 11.0 1,684 13.8 989 4.4 91 74.6 1,384 28.9 14,887 
West-side Set Kenai 47.0 11,821 88.6 U,562 85.9 6,154 95.6 1,970 14.8 274 65.5 33,781 

Fish 10.3 2,590 0.4 61 0.3 21 0 0 10.6 197 5.6 2,869 
Total 100.0 25,150 100.0 15,307 100.0 7,164 100.0 2,061 100.0 1,855 100.0 51,537 

Central D i s t r i c t  Susitna 29.9 39,564 25.1 58,207 18.4 10,040 10.6 2,747 78.5 7,852 26.1 118,410 
D r i f t  Kenai 8.4 11,115 43.9 101,804 32.7 17,843 56.8 14,722 4.8 480 32.1 145,964 

KaSilof 37.3 49,355 30.7 71,194 48.2 26,300 32.6 8,449 1.2 120 34.1 155,418 
Fi sh 24.4 32,286 0.3 6% 0.7 38 2 0 0 15.5 1,551 7.7 34,915 
Total 100.0 132,320 100.0 231,901 100.0 54,565 100.0 25,918 100.0 10,003 100.0 454,707 

Central M s t r i c t  Susitna 28.4 5,207 19.6 7,883 41.5 1,527 57.4 583 34.5 66 24.1 15,266 
West-side Set Kenai 7.2 1,320 5.7 2,293 40.2 1,479 26.2 266 11.3 21 8.5 5,379 

Kasilof 6.4 1,174 2.7 1,086 4.4 162 3.7 37 0 0 3.8 2,459 
Crescent 58.0 10,634 72.0 28,960 13.9 512 12.7 129 54.2 103 63.6 40,338 
lbtal 100.0 18,335 100.0 40,222 100.0 3,680 100.0 1,015 100.0 190 100.0 63,442 

Kalgin Island Susitna 48.2 9,409 41.0 6,215 22.0 1,811 27.6 509 64.5 145 40.2 l8,089 
Set & m i  6.5 1,269 31.1 4,714 29.6 2,437 39.2 7 23 0 0 20.3 9,143 

Kasilof 43.8 8,550 22.5 3,411 48.2 3,968 33.2 612 29.0 65 36.9 16,606 
Crescent 1.5 293 5.4 818 0.2 16 0 0 6.5 15 2.6 1,142 
Total 100.0 19,521 100.0 15,158 100.0 8,232 100.0 1,844 100.0 225 100.0 44.980 

- 

Sala~atof Beach Susitna 33.8 9,792 16.2 6,358 19.1 1,561 18.0 699 45.6 295 23.1 18,705 
Set Kenai 17.7 5,128 64.0 25,117 45.6 3,727 64.8 2,517 3 . 5  243 45.4 36,732 

Kasilof 48.5 14,050 19.8 7 , n l  35.3 2,885 17.2 668 16.9 109 31.5 25,483 
Fish 0 0 0 0 0 0 0 0 0 0 0 0 
Total 100.0 28,970 100.0 39,246 100.0 8,173 100.0 3,884 100.0 647 100.0 80,920 

Kalifonaky Beach Susitna 11.9 2,437 2.9 631 2.7 121 2.8 20 30.5 58 6.8 3,267 
Set Kenai 38.1 7,802 56.6 12,318 59.4 2,659 62.4 446 47.1 90 49.0 23,3E 

Rasilof 49.2 10,074 39.5 8,596 3 . 8  1,692 34.8 248 21.9 42 43.4 20,652 
Fish 0.8 164 1.0 218 0.1 5 0 0 0.5 1 0.8 388 
Total 100.0 20,477 100.0 21,763 100.0 4,477 100.0 714 100.0 191 100.0 47,622 

CdKpfiinilchik Susitna 13.2 6,192 8.1 4,160 8.6 1,448 12.5 556 49.4 357 10.6 12,7U 
Beach Set 19.4 9,101 29.6 15,203 20.0 3,368 16.4 730 39.3 a84 23.8 28,686 

Kasilof 67.4 31,618 62.3 31,999 71.4 12,024 71.1 3,165 11.3 8 1  65.6 78,887 
Fish 0 0 0 0 0 0 0 0 0 0 0 0 
Total 100.0 46,911 100.0 51,362 100.0 16,840 100.0 4,451 100.0 722 100.0 120,286 

Total Sueitna 29.7 100,407 20.3 85,900 16.8 18,077 13.0 5,233 71.7 10,l87 23.8 219,804 
Kenai 19.7 66,662 43.2 183,420 38.4 41,217 54.0 22,722 9.9 1,403 34.0 314,424 
Kasilof 34.0 114,821 29.2 124,057 43.8 47,031 32.7 U,179 3.0 417 32.4 299,505 
Crescent 3.2 10,927 7.0 29,778 0.5 528 0.3 129 0.8 118 4.5 41,480 
Fish 13.4 45,387 0.3 1,205 0.5 523 0 0 14.6 2,078 5.3 49,193 
Total 100.0 338,204 100.0 424,360 100.0 107,376 100.0 40,263 100.0 14,203 100.0 924,106 

Source of r u n  composit ion est imates, Cross e t  a l .  1981. O r i g i n s  o f  sockeye salmon i n  t h e  Upper Cook I n l e t  
f i s h e r y  of 1979 based on sca le  p a t t e r n  ana lys is .  Alaska Department of F ish  and Game, Technical  Data Report 
No. 58, 76 pp. Catch s t a t i s t i c s  taken f rom Alaska Department o f  F i sh  and Game f i n a l  f i s h  t i c k e t  summaries 
dated 6 June 1982. 



Appendix Table 31. Run composition es t imates  of the Upper Cook I n l e t  sockeye salmon harvest  by f i s h e r y  and 
age group, 19801. 

- - - - -- - - - - - - 

4 5 5 6 Other lbhl 
Fishery a'- % 2 t h b e r s  % 2 M m b e r s  % 3 Mmbere % 3 Ranbere % Nmters t m r s  

Northern Dis t r ic t  Susitna 
East-side Set K e ~ i  

Fish 
Total 

Northern District Susitna 
West-side Set Kenai 

Creecent 
Pish 
Total 

Central Dis t r ic t  Susitna 30.4 73,993 23.7 90,727 16.3 9,919 17.8 14,396 33.3 770 24.6 189,805 
Dri f t  Remi 19.5 47,463 40.2 153,890 45.4 27,626 50.5 40,842 0 0 35.0 269,821 

Kasilof 39.4 95,899 31.8 121,734 33.0 20,080 30.5 24,667 0 0 34.1 262,380 
Fish 10.7 26,043 4.3 16,461 5.3 3,225 1.2 971 66.7 1,541 6.3 48,241 
Total 100.0 243,398 100.0 382,812 100.0 60,850 100.0 80,876 100.0 2,311 100.0 770,247 

Central M s t r i c t  Sus i tm 
West-side Set Kenai 

Kasilof 
Crescent 
Total 

Kalgin Island Susitna 
Set Remi 

Kasilof 
Crescent 
Total 

Salauatof Beach Sueitna Race Race Trace -ace  race Race Race Trace Trace Trace Trace Race 
Set K e ~ i  36 8 9,607 65.0 41,525 60.6 11,368 70.6 15,837 78.6 31 59.7 78,368 

Kasilof 61.9 16,159 34.9 22,296 39.0 7,316 29.4 6,595 14.3 6 39.9 52,372 
Fish 1.3 339 0.1 64 0.4 75 0 0 7.1 3 0.4 48 1 
Total 100.0 26,105 100.0 63,885 100.0 18,759 100.0 22,432 100.0 40 100.0 131,221 

Kalifonsky Beach Susitna 9.3 3,107 7.0 4,156 1.8 246 2.5 
Set Renai 21 .O 7.015 40.7 24.160 53.0 7.240 42.0 

Kasilof 69.5 23;218 52.3 31;046 45.1 6;16l 55.5 
Fish 0.2 67 0 0 0.1 14 0 - 

Total l00I0 33,407 100.0 59,362 100;0 13,661 100.0 

CdxEfiinilchik Susitna 9.2 ll,706 15.5 16,514 2.9 1,183 7.5 
Beach Set K e ~ i  13 .O 16,541 23.5 25,037 34.4 14,032 42.2 

Kasilof 75.9 96,575 59.6 63,498 6 0 8  24,800 49.6 
Fish 1.9 2,418 1.4 1,492 1.9 775 0.7 
Total 100.0 127,240 100.0 106,541 100.0 40,790 100.0 

Total Susitna 24.0 118,573 18.5 137,327 11.1 18,350 14.7 24,581 27.1 l ,0m 19.1 ~99,839 
Remi 19.2 95,152 36.4 270,374 43.9 72,737 48.3 80,893 6.4 238 33.0 519,394 
Kasilof 49.0 242,165 34.0 252,284 39.4 65,178 35.3 59,213 10.5 391 39.3 619,231 
Crescent 0.6 3,129 8.5 62,817 2.6 4,232 1.0 1,677 3.1 115 4.6 71,970 
Fish 7.2 35,674 2.6 19,294 3.0 5,059 0.7 1,199 52.9 1,968 4.0 63,194 
Total 100.0 494,693 100.0 742,096 100.0 165,556 100.0 167,563 100.0 3,720 100.0 11573,628 

1 Source of run composition es t imates ,  Cross, e t  a l .  1982. Origins of sockeye salmon in t h e  Upper Cook I n l e t  
f i s h e r y  of 1980 based on s c a l e  pa t t e rn  ana lys i s .  Alaska Department of Fish and Game, Technical Data Report 
No. 68, 81 pp. Catch s t a t i s t i c s  taken from Alaska Department of F i s h  and Game f i s h  t i c k e t  summaries dated 
6 June 1982. 



Appendix Table 32. Run composi t ion es t imates  of t he  Upper Cook I n l e t  sockeye salmon ha rves t  by f i s h e r y  and 
age group, 1981 l. 

Fishery 
4 5 5 6 Other Tbtal 

system % 2 m b r s  % 2 % 3 m r s  3 -re 

Northern Dis t r ic t  Susitna 14.7 3,810 60.4 37,159 37.4 2 ,3P 30.4 92 46.6 47,003 3,621 67.7 
b s t - s i de  Set  Kemi 9.2 2,385 19.3 11,874 42.7 4,134 32.3 1,108 0 0 19.3 19,501 

Fi sh 76.1 19,725 20.3 12,489 19.9 1,927 0 0 69.6 211 34.1 34,352 
Total 100.0 25,920 100.0 61,522 100.0 9,682 100.0 3,429 100.0 303 100.0 100,856 

Northern Dis t r ic t  Susitna 42.3 8,560 75.1 85,380 M.3 2,618 76.7 7,076 0 0 69.7 103,634 
West-side Set Remi 31.9 6,456 22.4 25,466 52.2 2,952 23.3 2,150 0 0 24.8 37,024 

Fish 25.8 5,221 2.5 2,842 1.5 85 0 0 0 0 5.5 8,149 
Total 100.0 20,237 100.0 113,688 100.0 5,655 100.0 9,226 0 0 100.0 148,806 

Central Dis t r ic t  Susitna 7.9 6,302 35.9 175,929 12.2 4,094 36.2 10,772 0 0 31.1 197,097 
Dr i f t  Kemi 21.7 17,311 41.5 203,372 4 . 0  16,107 49.9 14,850 0 0 39.8 251,640 

Kasilof 54.1 43,159 19.5 95,561 38.9 13,054 13.9 4,136 0 0 24.6 155,910 
Fish 16.3 l3,004 3.1 15,192 0.9 302 0 0 0 0 4.5 28,498 
Total 100.0 79,776 100.0 490,054 100.0 33,557 100.0 29,758 0 0 100.0 633,145 

Central Dis t r ic t  Susitna 
West-side Set  Kemi 

Kasilof 
Crescent 
Total 

Kalgin Island Susitna 
Set  Kemi 

Kasilof 
Crescent 
Fish 
Total 

- 

SalanaM Beach Susitna 4.8 910 9.3 9,771 2.5 239 8.5 388 58.2 161 8.3 11,469 
Set  Kemi 76.7 14,546 86.5 90,884 82.0 7,832 88.2 4,029 0 0 84.7 117,291 

Kasilof 15.5 2,940 3.6 3,782 15.3 1,461 3.3 151 0 0 6.0 8,334 
Fish 3 .O 569 0.6 630 0.2 19  0 0 41.8 116 1.0 1,334 
Total 100.0 18,965 100.0 105,067 100.0 9,551 100.0 4,568 100.0 m 100.0 138,428 

Kalifonsky Beach Susitna 7.9 1,908 17.2 11,634 6.9 431 17.8 448 71.1 72 14.4 14,493 
Set  Kemi 44.6 10,774 56.8 38,418 60.3 3,762 71.8 1 8 0 6  0 0 54.4 54,760 

Kasilof 44.6 10,774 25.5 17,248 32.5 2,018 10.4 26 2 0 0 30.1 30,312 
Fish 2.9 701 0.5 338 0.3 19 0 0 18.9 29 1 .  1,087 
Total 100.0 24,157 100.0 67,638 100.0 6,240 100.0 2,516 100.0 101 100.0 100,652 

Cohoe/NMlchi k Susitna 6.1 3,701 18.0 29,435 6.0 1,419 20.4 1,783 72.4 372 14.3 36,710 
Beach Set  Kemi 22.3 l3,531 40.7 66,555 38.2 9,036 56.1 4,905 0 o 36.6 94,027 

Kasilof 69.9 42,415 40.9 66,882 55.7 U,176 23.5 2,054 Race Trace 40.4 124,527 
Fish 1.7 1,032 0.4 6 9  0.1 24 0 0 27.6 142 0.7 1 8 5 2  
Total 100.0 60,679 100.0 163,526 100.0 23,655 100.0 8,742 100.0 514 100.0 257,116 

'Ibtal Susitna 11.4 27,266 34.7 358,303 13.8 13,147 35.0 24,452 58.3 697 29.4 423,865 
Kemi 27.4 65,799 43.0 444,350 47.3 45,133 43.6 30,437 0 0 40.7 585,719 
Rasilof 43.3 104,169 18.2 187,693 34.3 32,637 10.5 7,359 0 0 23.1 331,858 
Crescent 0.7 1,690 0.8 8,641 1.9 1,773 10.9 7,615 0 0 1.4 19,719 
Fish 17.2 41,265 3.3 33,716 2.7 2,580 0 0 41.7 498 5.4 78,059 
Total 100.0 240,189 100.0 1,032,703 100.0 95,270 100.0 69,863 100.0 1,195 100.0 1,439,220 

Source o f  r u n  compos i t ion  est imates,  Cross e t  a l .  O r i g i n s  o f  sockeye salmon i n  t h e  Upper Cook I n l e t  f i s h e r y  
o f  1981 based on sca le  p a t t e r n  a n a l y i s .  Alaska Department o f  F i s h  and Game, D i v i s i o n  o f  Commercial F isher ies ,  
( I n  p ress) .  Catch s t a t i s t i c s  taken  from Alaska Department o f  F ish  and Game f i s h  t i c k e t  summaries dated 
6 June 1982. 



Appendix Table 33. Run composi t ion by  age group and f i s h e r y  o f  t h e  Upper Cook I n l e t  subs is tence and non- 
comerc ia .1  g i l l  n e t  sockeye salmon harves t ,  1979-1 981 l. 

4 5 5 6 Other Tbtal 
2 2 3 3 

Year Fishery &stem % Mmbers % Nunbere % Nunbers % Nmbers % Nmbers % bhnbers 

1979 Northern District Susitna 
East-side &Mi 

Fish 
Total 

1980 Northern District Susitna 
West-side m ~ k )  &Mi 
5/23-6/15 Fish 

Total 

19 
91 
0 

l l o  
Northern District  Susitna 26.4 618 22.1 375 11.1 110 23.8 32 20.6 3 22.0 1,138 
East-side K e ~ i  41.7 976 69.6 1,180 78.2 778 74.5 98 42.1 6 56.7 3,038 
6/21%/15 Fish 31.9 7% 8.3 141 10.7 107 1.7 2 37.3 6 19.3 1,002 

Total 100.0 2,340 100.0 1,696 100.0 9% 100.0 132 100.8 15 100.0 5,178 

Central District  Susitna 18.0 1 40.5 4 70.1 2 68.0 2 0 0 45.0 9 
East-side Kasilof 79.7 4 57.2 6 19.3 <1 28.8 1 0 0 55.0 11 
8/18-9/23 Fish 2.3 <1 2.3 <1 10.6 <1 3.2 <1 0 0 <0.1 < 1 

Total 100.0 5 100.0 10 100.0 2 100.0 3 0 0 100.0 20 

Total Susitna 26.1 642 21.7 394 11.2 114 22.7 34 20.0 3 22.8 1,187 
Kenai 43.2 1,061 70.2 1,275 78.3 800 75.3 1x3 40.0 6 59.6 3,255 
Kasilof 0.2 4 0.3 6 <0.1 <1 0.7 1 0 0 0.2 11 
Fish 30.5 750 7.8 141 10.5 107 1.3 2 40.0 6 18.4 1,006 
lbtal 100.0 2,457 100.0 1,816 100.0 1,022 100.0 150 100.0 15 100.0 5,459 

-- - - - - -- - - - --- - 

1981 Manatof Beach Susitna 16.0 
set 8/18-9/19 K e ~ i  8 1  .O 

Fish 3.0 
Total 100.0 

KalffonskyBeach Susitna 11.0 
set 8/18-9/05 Kenai 86.1 

Fish 2.9 
'Ibtdl 100.0 

Cohoe/Ninilchik Susitna 23.6 3 30.0 11 16.7 1 27.7 1 100.0 1 28.8 17 
Beach Kenai 76.4 10 70.0 26 83.3 3 72.3 3 0 0 71.2 42 
8/18-9/08 Total 100.0 U 100.0 37 100.0 4 100.0 4 100.0 1 100.0 59 

Total Susitna 17.1 7 22.8 29 18.2 2 25.0 3 100.0 2 22.3 43 
Remi 80.5 33 77.2 98 81.8 9 75.0 9 0 0 77.2 149 
Fish 2.4 1 <0.1 <1 <0.1 (1 0 0 0 0 0.5 1 
Total 100.0 41 100.0 127 100.0 11 100.0 12 100.0 2 100.0 193 

A l l o c a t i o n  of subs is tence s e t  n e f  sockeye salmon harves ts  based on t he  a l l o c a t i o n  o f  the  commercial ca t ch  
f rom t h e  same areas and t ime  per iods .  



Appendix Table 34. Run composi t ion es t imates  o f  t he  Upper Cook I n l e t  1972-1977 commercial sockeye salmon 
harves ts  based on the  age composit ion1. 

Other Total 

Year System % Ranbers % NLmbers % Nunbere % b b e r a  % Nmbers % h b r s  

1972 Susitna 
Kenai 
Kasilof 
Crescent 
Fish 
Total 

19i3 S U S ~ ~ M  
Kenai 
Kasilof 
Crescent 
Fish 
Total 

1974 Susitna 
Renai 
Kasilof 
Crescent 
Fish 
Total 

1975 Susitna 
Kenai 
Kasi lof 
Crescent 
Fish 
Total 

1976 Susitna 18.0 78,723 31.6 263,561 2.1 4,782 1.4 2,155 33.5 21.2 352,107 
Kenai 60.9 266,118 45.3 378,270 66.6 153,133 64.6 99,490 61 J3 5,322 2,886 54.2 902,341 
Kasilof 16.3 71,353 18.9 157,521 30.0 68,816 32.6 50,217 2.2 187 20.9 340,094 
Crescent 1.3 5,429 2.5 21,097 0.7 1,644 1.3 2,028 1 .O 88 1.8 30,286 
Fish 3.5 15,083 1.7 14,528 0.6 1,466 0.1 92 1.5 133 1.9 31,302 
Total 100.0 436,706 100.0 834,977 100.0 229,841 100.0 153,990 100.0 8,616 100.0 1,664,130 

i g n  susitna 37.1 76,829 23.4 328,970 8.9 
Kenai 29.5 61,143 68.0 953,492 49.3 
Kasilof 30.0 61,965 5.4 76,233 40.5 
Crescent 2.2 4,578 2.9 39,936 1.2 
Fish 1.2 2,567 0.3 4,704 0.1 
Total 100.0 207,082 100.0 1,403,335 100.0 

Run composi t ion es t imates  f o r  the  1972-1977 sockeye 
o f  t h e  escapement as an es t ima to r .  The p r o p o r t i o n s  
each r i v e r  were a p p l i e d  t o  t he  catch.  

17,620 1.9 4,404 28.1 4,771 21.1 432,594 
97,375 78.9 179,500 53.2 9,043 63.3 1,300,553 
79,898 18.0 40,923 12.7 2,164 12.7 261,183 
2,270 1.2 2,803 4.0 688 2.5 50,275 

26 5 0 0 2.0 340 0.4 7,876 
197,428 100.0 227,630 100.0 17,006 100.0 2,052,481 

harves ts  were c a l c u l a t e d  by us ing  t he  age composi t ion 
by age c l a s s  o f  t h e  t o t a l  escapement which re tu rned  t o  



Appendix Table 35. Exploitation r a t e s  of sockeye salmon re turns  by system, 
age group and year ,  Upper Cook I n l e t ,  1978-1 981 

River 
Age Class 

Year 4 5 5 6 
2 2 3 3 Other Total 

--- - 

Susitna River 1978 
1979 
1980 
1981 

Average 

Kenai River 1978 
1979 
1980 
1981 

Average 

Kasilof River 1978 
1979 
1980 
1981 

Average 

Crescent River 1978 
1979 
1980 
1981 

Average 

Fish Creek 1979 
1980 
1981 

Average 

Exploitation r a t e s  were taken from r e su l t s  of scale  pattern analyses s tudies  
conducted in 1978 through 1981 . Methods used t o  cal cul a t e  the above expl oi t a -  
t ion r a t e s  a r e  explained i n  Alaska Department of Fish and Game Technical Data 
Report No. 58 and 68, and Alaska Department of Fish and Game Informational 
Leaflet  No. 186. 

Exploitation r a t e s  only represent conmercial catches of sockeye salmon. 
Sport harvests and subsistence harvests a r e  not included in the  above 
exploi ta t ion ra tes .  



Appendix Table 36. Run composi t ion es t imates  of the  Upper Cook I n l e t  1972-1977 commercial sockeye salmon 
harves ts  based on t h e  app l  i c a t i o n  o f  1978-1 981 average e x p l o i t a t i o n  rates1. 

4 
2 

Year System % 

1972 Susitna 4.9 
Remi 44.2 
Kasilof 46.9 
Crescent 2.8 
Fish 1.2 
Total 100.0 

5 
3 

Nunber s % 

143,681 4.4 
177,434 86.5 
103 ,085 7.9 
25,543 1.1 
6,386 0.1 

66 ,129 100.0 

Other Total 

1973 Susitna 58.6 20,891 20.1 103,067 12.8 5,425 12.2 7,858 29.2 4,417 2 . 1  141,698 
Kemi 23.8 8,467 68.5 351,185 59.2 25,082 82.0 52,848 48.5 7,344 66.4 444,926 
Kasilof 13.5 4,800 9.3 47,500 25.4 10,740 3.7 2,353 0 0 9.0 65,393 
Crescent 3.2 1,160 2.0 10,464 0.9 37 4 2.1 1,373 0.2 26 2.0 13,397 
Fish 0.9 310 0.1 271 1.7 730 <0.1 3 22.1 3,337 0.7 4,651 
Total 100.0 35,628 100.0 512,487 100.0 42,351 100.0 64,435 100.0 15,124 100.0 670,025 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

1974 Susitna 36.1 30,618 21.0 62,508 8.9 5,048 10.5 5,703 1.3 48 20.9 103,925 
Kemi 26.9 22,849 41.2 122,436 73.5 41,697 79.4 43,152 23.3 868 46.5 231,002 
Kasilof 30.8 26,162 34.8 103,586 15 8 8,996 9.0 4,880 0.5 2l 3 . 9  143,653 
Crescent 4.6 3,923 3 .O 8,777 1.1 647 1.1 579 0 0 2.0 13,926 
Fish 1.6 1 ,390 (0.1 92 0.7 372 <0.1 6 74.9 2,794 0.9 4,654 
Total 100.0 84,942 100.0 297,399 100.0 56,760 100.0 54,328 100.0 3,731 100.0 497,160 

1975 W i t n a  51.4 72,998 47.7 147,488 3.9 5,956 5.2 3,409 13.0 1,285 34.1 231,136 
K e ~ i  12.3 17,409 40.0 123,640 40.7 61,843 74.1 48,314 61.2 6,049 37.9 257,255 
Kasilof 17.6 25,081 4.8 15,010 53.5 81,403 19.2 12,543 2.4 241 19.8 134,278 
Crescent 2.0 2,816 7.3 22,704 0.4 685 1.5 959 0.9 83 4.0 27,247 
Fish 16.7 23,774 0.2 609 1.5 2,211 0 0 22.5 2,226 4.2 28,820 
Total 100.0 142,078 100.0 309,451 100.0 152,098 100.0 65,225 100.0 9,884 100.0 678,736 

1976 Susitna 16.1 70,143 34.1 284 ,309 1.8 4,139 1.0 1,470 33.9 2,920 21.0 362,981 
Kemi 55.4 242,174 30.0 250,856 50.0 114,844 44.9 69,180 60.6 5,220 41.0 682,274 
Kasilof 25.1 109,464 31.5 263,010 47.3 108,841 51.3 78,957 1.5 132 33.7 560,404 
Crescent 1.0 4,547 3.5 29,064 0.4 914 2.8 4,372 0.3 26 2.3 38,923 
Fish 2.4 10,378 0.9 7,738 0.5 1 ,103 <0.1 11 3.7 318 1.2 19,518 
Total 100.0 436,706 100.0 834,977 100.0 229,841 100.0 153,990 100.0 8,616 100.0 1,664,130 

1977 Susitna 30.4 62,957 26.7 375,194 8.0 15,754 1.9 4,424 22.5 3,825 22.5 462,154 
Kemi 24.5 50,786 62.3 874,001 33.3 65,842 63.4 144,294 41.1 6,990 55.7 1,14l,9U 
Kasilof 40.9 84,637 8.3 116,117 57.8 114,122 31.6 71,877 6.0 1,022 18.9 387,775 
Crescent 3.4 7,054 2.4 34,278 0.8 1,529 3.1 7,035 0.5 89 2.4 49,985 
Fish 0.8 1,648 0.3 3,7& 0.1 la1 0 0 29.9 5,080 0.5 10,654 
Total 100.0 207,082 100.0 1,403,335 100.0 197,428 100.0 227,630 100.0 17,006 100.0 2,052,481 

- - --- - - - - - - - - - - - - - - - - - 

l Run composi t ion es t imates  f o r  t h e  1972-1 977 sockeye harves ts  were c a l  c u l a t e d  f rom t h e  1978-1 981 average 
e x p l o i t a t i o n  r a t e s  by system and age c l a s s  developed f rom sca le  p a t t e r n  ana l ys i s .  The average e x p l o i t a -  
t i o n  r a t e s  were a p p l i e d  t o  t h e  escapement t o  es t ima te  ca tch  by r i v e r  b y  age. 



Appendix Table 37. Return of sockeye salmon by age group and r i v e r  developed from t h e  catch apportionment 
based on age composition, Upper Cook I n l e t ,  1972-1977. 

4 
2 

Year System % 
----- 

1972 Susitna 6.8 
Kemi 51 .8 
Kasilof 34.0 
Crescent 5.6 
~ i s h  la 
Total 100.0 

Other Total 

1973 EWitna 58.6 64,806 17.1 147,208 11.6 10,043 9.4 12,717 46.0 14,110 20.3 248,884 
K e ~ i  23.6 26,064 72.9 628,356 67.2 58,057 84.6 114,176 49.7 15,261 68.7 841,914 
Kasilof 9.6 10,677 6.3 54,201 17.0 14,693 2.6 3,446 0 0 6.8 83,017 
Crescent 7.2 7,948 3.7 31,840 2.3 1,961 3.4 4,605 1.6 487 3 8  46,841 
Fish 1 .O 1,136 <0.1 548 1.9 1,670 <0.1 22 2.7 836 0.4 4,212 
Total 100.0 110,631 100.0 862,153 100.0 86,424 100.0 134,966 100.0 30,694 100.0 1,224,868 
- 

I 1974 Susitna 
03 
0 &Mi 

I Kasilof 
Crescent 
Fish 
Totdl 

1975 Susitna 
Kenai 
Kasilof 
Crescent 
Fish 
Total 

1976 EWitna 17.6 128,451 30.4 314,288 1.9 6,891 1.2 2,488 32.5 10,989 19.6 463,107 
K e ~ i  60.6 443,153 44.1 455,242 66.4 237,802 62.9 130,287 61.4 20,717 54.5 1,287,201 
Kasilof 16.5 121,115 18.5 191,159 30.1 1WI'7% 32.0 66,341 2.2 7 43 20.6 487,094 
Crescent 1.9 14,048 5.3 55,063 1.0 3,429 3.8 7,944 2.4 802 3.4 81,286 
Fish 3.4 24,990 1.7 17,447 0.6 2,266 0.1 120 1.5 511 1.9 45,334 
Total 100.0 731,757 100.0 1,033 ,199 100.0 358,124 100.0 207,180 100.0 33,762 100.0 2,364,022 

1977 m i t n a  35.2 128,475 22.6 502,234 
K e ~ i  28.5 103,999 67.2 1 ,496,332 
Kasilof 29.8 108,465 5.5 122,578 
Crescent 5.3 19,281 4.4 97,878 
Fiah 1.2 4,350 0.3 7,358 
Total 100.0 364,570 100.0 2,226,380 



Appendix Table 38. Total return of sockeye salmon by age group and r i v e r  developed from the catch apportion- 
ment based on s c a l e  pa t te rn  analyses ,  Upper Cook I n l e t ,  1978-1981. 

4 5 5 6 Ckkr l W x l  
2 2 3 3 

Year System % Nmbers % Nrabers % wnbers % HrPbers 8 U s  8 Habare 

1978 SusitM 36.8 133,795 7.0 185,407 8.3 11,822 10.6 17,350 70.1 11,178 1 0 8  359,552 
K e ~ i  10.2 37,255 78.0 2,050,840 57.3 81,664 61.2 99,741 17.4 2,776 66.5 2,272,276 
Kasilof 50.5 183,732 11.4 299,755 34.3 48,922 21.5 35,036 0 0 17.1 567,465 
Creacent 1.3 4,909 3.5 93,223 0 0 6.6 10,782 0 0 3.3 1(18,914 
Fish 1.2 4,523 0.1 2,272 0.1 140 0.1 155 12.5 2,002 0.3 9,092 
Total 100.0 364,214 100.0 2,631,517 100.0 142,548 100.0 163,064 100.0 15,956 100.0 3,317,299 

1979 SusitM 29.9 197,737 15.7 llJ3,312 16.1 26,451 10.9 6fiofj 69.1 29,L87 22.5 378,493 
K e ~ i  19.2 126,899 48.0 361,109 46.1 75,709 '63.6 39,706 8 8  3,721 36.0 607,150 
Kasilof 29.3 194,165 24.0 180,601 36.4 59,799 25.2 15,763 2 8 1,177 2 6 8  451,505 
Crescent 5.3 35,113 12.0 90,765 0.7 1,137 0.3 216 2.9 1,249 7.6 11,480 
Fish 16.3 108,195 0.3 2,600 0.7 1,221 0 0 16.4 6,920 7.1 1M,936 

I Total 100.0 662,109 100.0 753,387 100.0 164,317 100.0 62,491 100.0 42,260 100.0 11681,M4 
W ...A 

I 
1980 Susitna 24.3 214,715 17.7 206,863 10.0 27,441 14.7 34,547 

QML 25.8 226,646 41.5 484,014 54.9 149,819 54.6 128,564 
Kasilof 39.9 351,938 26.1 304,276 29.3 80,138 28.7 67,629 
Crescent 1.0 9,035 12.2 14lt777 2.5 6,867 1.3 3,131 
Fish 9.0 79,575 2.5 29,080 3.3 8,923 0.7 1,577 
Total 100.0 881,909 100.0 1,166,010 100.0 273,188 100.0 235,448 

- - - - - - - - - 

1981 Susitna 12.7 57,533 35.5 640,532 14.6 23,349 30.6 39,755 64.7 2,739 29.9 763,908 
KeMi 29.4 132,782 40.8 737,456 49.3 78,617 38.7 50,283 2 8 119 39.1 999,257 
Kasilof 40.9 185,027 19.6 345,229 30.5 48,702 9.0 11,643 0 0 23.6 599,601 
Crescent 1.1 5,060 1.2 2 , 8 8 4  3.6 5,733 22.7 28,164 2.1 91 2.4 60,932 
Fish 15.9 72,045 2.9 51,928 2.0 3,275 0 0 30.4 1,291 5.0 118,539 
Total 100.0 452,447 100.0 1,806,029 100.0 159,676 100.0 129,845 100.0 4,240 100.0 2,552,237 - 



Appendix Table 39. Return of sockeye salmon by age group and r i v e r  developed from the  catch apportionment 
based on average e x p l o i t a t i o n  ra tes ,  Upper Cook I n l e t ,  1972-1977. 

4 5 5 6 Other -1 
2 2 3 3 

Year System % Nunbers 8 Ehrmbers % ElrPbers 8 tawbere 8 Hrmbers 8 Habere 

1972 m i t n a  5.1 15,806 29.2 208,030 3.9 6,465 18.2 48,113 9.9 1,967 19.0 200,381 
Kenai 46.8 143,969 39.8 283,646 87.9 146,649 55.2 145,794 61.8 12,283 49.8 732,341 
Kasilof 41.7 128,465 20.1 143,200 6.3 10,497 22.5 59,468 18.2 3,622 23.4 345,252 
Crescent 5.0 15,307 9.4 66,835 1.8 3,097 4.1 10,942 9.3 1,853 6.7 #1,034 
Fish 1.4 4,366 1.5 10,840 0.1 16 1 <0.1 98 0.8 162 1.1 15,627 
Total 100.0 307,913 100.0 712,551 100.0 166,869 100.0 264,415 100.0 19,887 100.0 1,471,635 

1973 Susitna 58.2 64,426 M.5 159,372 11.9 10,301 10.5 14,127 31.0 9,525 21.0 257,751 
Kerni 23.9 26,450 69.8 602,213 63.4 54,809 82.9 111,935 0 16,564 66.3 811,971 
Kasilof 11.4 12,600 8.2 70,300 21.2 18,340 3.1 4,153 0 0 8.6 105,393 
Crescent 5.5 6,061 3.4 29,778 1.6 1,389 3.5 4,737 1.4 432 3.5 42,397 
Fish 1 .O 1,094 0.1 490 1.9 1,585 <0.1 14 13.6 4,173 0.6 7,356 
Total 100.0 110,631 100.0 862,153 100.0 86,424 100.0 134,966 100.0 30,6!M 100.01,224,860 

I 
03 

1974 Susitna 36.3 69,273 19.9 91,391 8 .O 7,491 9.1 7,140 1.8 479 20.7 175,774 
N Kenai 27.5 52,364 43.3 198,518 76.4 71,222 81.4 63,648 34.9 9,230 46.6 394,972 
I Kasilof 26.4 50,382 31.6 144,956 12.9 12,006 7.7 6,008 1.1 301 25.2 213,653 

Crescent 7.9 15,039 5.2 23,617 2.0 1,879 1.8 1,391 0 0 5.0 41,926 
Piah 1.9 3,597 <0.1 157 0.7 631 <O.l  22 62.2 16,472 2.5 20,879 
Total 100.0 190,655 100.0 450,639 100.0 93,219 100.0 78,209 100.0 26,482 100.0 847,204 

1975 Susitna 50.7 l34,018 43.2 188,096 3.9 8,872 4.6 4,057 U .O 4,093 32.3 339,136 
Kenai 12.3 32,374 40.2 174,865 46.1 106,017 76.4 67,739 64.1 20,150 30.2 401,145 
Kasilof 14.8 39,193 4.2 18,322 47.5 109,051 16.5 14,655 3.4 1,057 17.4 182,278 
Crescent 3.3 8,761 12.2 53,290 0.9 1,997 2.5 2,189 6.4 2,010 6.5 68,247 
Fish 18.9 49,921 0.2 908 1.6 3,765 0 0 13.1 4,lOB 5.6 9,702 
Total 100.0 264,267 100.0 435,481 100.0 229,702 100.0 88,640 100.0 31,418 100.01,049,508 

1976 Sueitna 16.4 119,871 32.5 335,036 1.7 6,248 0.9 1,803 32.6 
~ e n a i  57.3 419,209 31.7 327,028 55.7 119,513 48.2 99,969 61.1 
Kasilof 21.7 159,226 20.7 296,648 41.3 147,761 fi.9 95,081 2.0 
Crescent 1.8 13,166 6.1 63,030 0.8 2,699 5.0 10,280 2.2 
Fish 2.8 20,285 i.0 10,657 0.5 1,903 <0.1 39 2.1 
Total 100.0 731,757 100.0 1,033,199 100.0 358,124 100.0 207,180 100.0 

1977 Susitna 31.4 114,603 24.6 548,458 8.0 24,OB4 1.7 5,614 23.7 
Kenai 25.7 93,642 63.7 1,416,841 38.4 115,840 65.0 225,720 45.2 
Kasilof 36.0 131,137 7.3 162,462 52.0 156,902 27.3 89,547 8.7 
Crescent 6 .O 22,757 4.1 92,220 1.5 4,574 5.2 17,127 4.2 
Fish 0.9 3,431 0.3 6,399 0.1 3 16 0 0 l8.2 
Total 100.0 364,570 100.0 2,226,380 100.0 301,716 100.0 328,008 100.0 



 

 

The Alaska Department of Fish and Game administers all programs and activities free from discrimination 
based on race, color, national origin, age, sex, religion, marital status, pregnancy, parenthood, or disability. 
The department administers all programs and activities in compliance with Title VI of the Civil Rights Act 
of 1964, Section 504 of the Rehabilitation Act of 1973, Title II of the Americans with Disabilities Act of 
1990, the Age Discrimination Act of 1975, and Title IX of the Education Amendments of 1972. 
  
If you believe you have been discriminated against in any program, activity, or facility, or if you desire 
further information please write to ADF&G, P.O. Box 25526, Juneau, AK 99802-5526; U.S. Fish and 
Wildlife Service, 4040 N. Fairfax Drive, Suite 300 Webb, Arlington, VA 22203 or O.E.O., U.S. 
Department of the Interior, Washington DC 20240. 
 
For information on alternative formats for this and other department publications, please contact the 
department ADA Coordinator at (voice) 907-465-6077, (TDD) 907-465-3646, or (FAX) 907-465-6078. 
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